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SIDEKICK Plus 

Working at the 
speed of thought 

It’s an idea whose time has come. It’s accomplished 
with a remarkable new tool that lets your personal 
computer follow your ideas wherever they lead. 

That gives you access to some of the most powerful 
productivity tools on the market today. Instantly. 

And effortlessly. 






A new dimension 
in technical 
excellence 


Data Communications 

VOCE COMMUNICATIONS 
Outliner Software 1^ 


File Manager 


N0TI:PM) software 




46 What I like most is new ideas in software. 
Historically, one of the best new ideas was 
Borland’s SideKick. SideKick Plus is a much 
more powerful program than the original. 

It adds a lot of new features and gives you 
a lot more flexibility over how you use its 
many features. 

Michael! Miller, InfoWorld 99 



BORLAND 
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60-Day Money-back Guarantee* 

For a brochure or the dealer nearest you. 

Call (800) 543-7543 




Lotus* Symphony* 
is designed for 
busy PC users like 
you who need to 
do many different 
jobs on the PC. 

In one package 
Lotus Symphony 


ff you’re like most 
people in business, a day 
doesn’t go by when you 
don’t have many balls up 
in the air at once. 

But your PC is proba- 
bly not equipped to help 
you with all the different 
aspects of your job. 

And if you’re using 
the computer for 
more than one task, I 
it’s often annoying 
and time consum- 
ing jumping back 
and forth from one 
program to another. 

Word procesBing. Write a document in the fuU-featured 
word processor. Even include a spreadsh^t. 

combines spread- 
sheet, word proc- 
essing, graphics, 
database and 
communications, 
putting five key 
business tools at 

. . _ your finger tips. And 

Spreadsheet. Create a table xn a spreadsheet that will auUmatiaUly ^ ^ ^ 



Savings Plan Enrollment 
Response by Department 

%-j 

ilalll 

Mktg- Sales Mfg Finance HR 


Graphics. Instantly (um your spreadsheet data into 

a graj^. ChMsefrom six graph types. 

one program to work 
with all five applications. 

Unlike many integrated 
software pacl^es, the 
depth of each individual 
Symphony application is 
not sacrificed for the sake 
of integration. 

Each of the functions is 
powerful enough to meet 
your growing computing 
needs. In fact, the spread- 
sheet, with an extensive 
command language, is 
based on the very same 
technology as 1-2-3* the 
industry standard. 






nputercando 

utcanitju^e? 




And since Symphony 
is fiom Lotus, it’s com- 
patible with a variety of 
other Lotus products 
which means Symphony 


Database. Store iitformation m a powerful dMe^Jose that 
con hold over 8,000 records, with up to 256 fields. 

users can share files 
with 1-2-3 users, for 
example. 

What’s more, the 
all-in-one nature of 
Symphony makes 
it ideal for use with 
laptop computers, 
so you can take your 
whole office with you. 


2.0, has no copyprotection 
and comes with many 
new features, including 
enhanced database and 
word processing, a spell- 
ing checker and text 
outliner, plus 
minimal recalc for 
fester spreadsheet 
performance, DCA 
file translation to 
exchangedatawith 
other programs, as 
well as VTIOO 
terminal emulation. 


Symphony is used by 
hundreds of thousands of 
satisfied PC users. 

And because it’s 
fiiom Lotus, the leading 
developer of PC applica- 
tions software, you can 
be sure we’U continue 
to enhance and support 
the product as your 
nee^ and technology 
continue to evolve. 

So, if you’d like your 
PC to help you keep up 
with the varied functions 
your job entails, have 
Symphony teach it some 
new tricks. 

la)tiisSymjtay 


Communications. Sendor receive data between your PC and 
a mainframe, another PC or an on line iriformation service. 


The newest version t i 

of SymphonyRelease LotUS SynphOHyZO 


® 1988 UxusOeveloprtenC Corporation. Lotus. Symptiony and I-2-9arpre{|is(eml trademarks oTUitusDevpIopmem Corporation 





Get Your 
Disks Moving! 



“In addition to being one ol the 
fastest disk-caching programs 
available, Vcache is also an all- 
around performance booster. " 

Jell Holtzman, PC Resource 

Fast - increase your effective 
program speed up to 10 times! 
Data that has been read from 
your hard disk is retained in your 
computer's fast internal memory 
tor super fast access the next 
time you need it. 

Now Fasterf - use the new De- 
ferred Write option to cache disk 
writes, for even faster processing. 

Sale • use the Write Through 
option for maximum safety from 
system failures and power 
glitches. 

Adaptable - use up to 15 mega- 
bytes of extended or expanded 
memory, or up to half a megabyte 
of standard memory. Cache mul- 
tiple hard disks using standard 
BIOS interface or software driver. 

Easy - installs with one statement: 
requires no modification of your 
existing programs: transparent 
to all normal programs. 

Compatible - even with AutoCAD, 
removable media drives, disk par- 
titioning software. . . 

Includes - Vkette diskette acceler- 
ator, Vscreen mono accelerator, 
Vkeyrate keyboard accelerator. 

Don't wait any longer! Call toll 
free today and get your disks 
moving with Vcache! 


$59.95 


$3 shipping/handling 
CA add 6% sales tax. 


GOLDEN BOW SYSTEMS 



2870 Filth Avenue 
Suite 201 

San Diego, CA 92103 

600 / 284-3269 


Veach« operates with DOS systems. Vcache is a 

Uidsmirit ol Golden Bow Systems. AutoCAD is 
a trademark ot Autodesk Inc. DOS is a trademark 
of Microsoft Corp, and international Business 
Machines Corp, 
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Reviewer Mike Falk- 
ner Tirst put his skills 
to work for PC Maga- 
zine with his contribu- 
tions to the account- 
ing blockbuster we 
brought you in Sep- 
tember. Since then, 
he’s established a rep- 
utation around here 
for his insightful re- 
views, his good hu- 
mor, and his capacity 
for hard work. He 
needed all three for 
his review of Nutshell 
Plus, which appears 
in this issue in Part 2 
of our Project Data- 
base series. 

It’s not that Nut- 
shell Plus was tough to crack. PC Labs da- 
taba.se benchmark tests were designed to 
push packages to their limits — and Mike, a 
taskmaster, look them even further. None 
of the databases reviewed ran tests on our 
50,000-record test file within the 3 hours 
allotted in the test guidelines. 

But Mike, ever curious, didn't give up 
when time ran out. He sat up with his 
PC — stopwatch in hand, eyes glued to the 
screen. Hours passed. The clock was still 
running. Mike went out for fast food, 
but — determined to measure tbe import 
time — he hung his stopwatch in front of 
the screen, pointed a video camcorder at 
the monitor, and zoomed in to record the 
time and screen changes. 

Mike captured the moment on film. His 
production won't threaten the ratings of 
"Masterpiece Theatre,” but it stands as a 
great performance at PC Magazine. 

Also in this issue is conunbuting editor 
Winn L. Rosch’s review of IBM’s 20- 
MHzPS/2 Model 80-1 11. 

The first 20-MHz PS/2, it arrived for 
testing in PC Labs a full 3 months after the 
Compaq Deskpro 386/20. All of us were 


eager to see if the long-awaited machine 
could match the raw speed of the Com- 
paq — no one more so than Winn, who in 
an earlier review of the 16-MHz Model 80 
declared it the “best-built personal com- 
puter ever.’’ 

"Times have changed since then. IBM 
is making even faster machines but so is its 
competition,” said Rosch. "What’s most 
important about the 20-MHz machine is 
the new direction it shows for IBM. ’’ 

Users who are taking their personal 
computer systems in a new direction by in- 
stalling the IBM version of OS/2 Standard 
Edition 1 .0 will be interested in this issue’s 
Lab Notes, in which Charles Petzold con- 
cludes his two-part series of step-by-step 
instructions for organizing the installation 
process. 

And if aching fingers, small hands, or 
physical limitations are causing you grief 
whenever you try for the Cffl-FS stretch on 
the now mandatory "Enhanced” key- 
board, STAYDOWN, Jeff Prosise’s latest 
utility and your fingers’ best friend, can 
make those problems but a soon-forgotten 
memory. Hi 


FCUatazutr The fadrpendemCutdt to IBM-Standard FttumalCamfiiuatfSSlunm 1507)ii pi^lirttiilbt-tvetUy except wMy id An|—fartW 97fioriac)iMri22inm.lAI 91 lot 
nnjvm. indtll 97iiir9Re>«n. Addmiilpoa^tl.aOpCToo|)yisS22aO|B)arlDrCBiAadalc)hcrfacipcs^m.Zrff-DivBMUa8Co .adrrtuoaafZtfCenaaaMkiw 
C9.0KhrtiA««.r^V(rt.NYia0l6 S«a>KTMpia^M<i'^Y«k,NYiaoi6BdaaUiu3a>liMfaatc«r» POSTMASTER AdkmchagnieFCMcgmv, P.O.Boi 
MN). Bodrfcr, CO nu I -4093 
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he PostScript laser printer sure to get 
high ratings at its network debut. 


The new 
S-paie/minute 
QMS-PS 800 II 
laser printer 


The QMS-PS‘ 800 11 is an 8-page-per-minute 
laser printer that combines the desktop pub- 
lishing power of Adobe PostScript’ with the 
superior printer technology of QMS. a leader 
in printer technology for 10 years. Excep- 
tional paper handling, faster processing 
speed and a Canon’ CXD’ print engine with 
10.000-page-per-month duty cycle give QMS- 
PS 800 11 the versatility you need on your 
PC network. 


A network sensation QMS-PS 800 11 holds 
500 pages, so operators aren’t constantly 
refilling depleted paper trays. Users can even 
designate automatic switching between the 
two trays for doing letterhead/second page 
printing. Select faceup or facedown collation. 
And manually feed odd-sized paper stock. 

With QMS ASAP’’ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology, QMS-PS 800 11 delivers outstanding 
p)erformance. In fact, the more complex the 
page, the more it outperforms other Post- 
Script printers. TWo megabytes of memory, 
expandable to three megabytes, also add to 
the overall page processing speed when you 
are creating complex documents. 


T^e casting The QMS-PS 800 II comes 
with 35 resident typefaces (you can download 
more if you like). PostScript allows you to scale 
type to virtually any size, from minuscule to 
mammoth. PostScript also enables you to de- 
sign, and redesign, your documents with exact- 
ing detail. You have total control over the final 
appearance of documents, with the ability to 
place text and graphics anywhere on the page. 

In short you get the complete desktop publishing 
power that only PostScript can give you. 

Critical acclaim The QMS-PS 800 11 is 
certain to receive rave reviews on your net- 
work. And for a single-user set-up, there’s the 
QMS-PS 810 laser printer. For a demonstra- 
tion of either, call 1-800-523-2696 for the loca- 
tion of the Laser Connection dealer nearest 
you. And be sure to ask for The Sourcebook" 

- our exclusive catalog filled vyith the latest 
laser printer products and enhancements. 

lirELASGR 

^connGCTion" 

.4 QMS' Company 


€>1987 Laser Connection 


Tlic (ollimnng are trademarks 0^ their respective companies QMS. QMS-PS. ASAR 
Laser Connection of QMS. tnc. BastSenpt of Adobe Systems, tnc. Canon. Canon 
CXD of Canon. US.A. 
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IBM’s PS/2 Model 80-111: 

A Dream Deferred 

Winn L. Roscht Beaten by 
Compaq in the race to bring 20 - 

MHz speed to the PC arena and 
threatened by the onslaught of 
dozens of traditional-bus 20 - 

MHz 386 machines, IBM 
wants to score big with the 20 - 

MHz, 386-based PS/2 Model 
80- 1 1 1 . No doubt about it , this 
is the fastest PS/2 yet — but how 
did it stack up in side-by-side 
benchmark testing against the 
Compaq Deskpro 386/20? For 
all its promise, the new Model 
80 may not yet be the star we 
were expecting 93 


PROJECT DATABASE 3 
Relational Databases: 

Taking the Middle Ground 

Jim Seymour! 

Nonprogrammable relational 
databases deliver the power of 
the database with ease and 
simplicity, but this market is 
shrinking as programmables 
become easier to use. In this 
installment of our Project 
Database, PC Labs tests nine 
nonprogrammable data- 
bases — Cornerstone, Enrich, 
Files & Folders, Goldalabase, 
Nutshell Plus, PowerBase, 
Superbase, Universal base Six, 
and Xtrieve — ranging in price 
from$100to$395 153 

CONNECTIVITY 
Making Cormections: Two 
Token-Ring Alternatives 
Frank J. Derfler, Jr.! Tired of 
troubleshooting your IBM 
Token-Ring Network? Two 
new products, Racore’s 
LANpac and Proteon’s 
ProNCT, can help put an end to 
stops and starts in the operation 
and make baby-sitting the 
Token-Ring a one-person 
job 201 


COMMUNICATIONS 
Built for Speed: 

9,600-bps Modems 

Howard Marks and M. David 
Stone! High-speed modems can 
send documents four times as 
fast as 2,400-bps modems. We 
review 13 new 9,600-bps 
modems priced ftom $795 to 
$2,095 from Cermetek, 

Codex, Data Race, Fastcomm, 
Gandalf Data, Hayes, 
Microcom, Racal-Vadic, 
Telebit, Telenetics, Universal 
Data Systems, U.S. Robotics, 
and Ven-Tel 105 


Cover Photograph: 
Roberto Brosan 
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The PS/2 Model so- 
urs new meinory 
card (right) holds 
2MB dynamic RAM 
in 24 of IBM’s own 
chips. 
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PC LAB NOTES 

Cleaning Up After IBM, Part 2 

Charles Petzold! Many of the OS/2 files that IBM insists you 

install will never be of use to your system. Here are the ones to 

eliminate and how to orfeaiiize the rest 221 

UTILITIES 

Splitting Up the Keyboard Combos 
Jf^Prosise! STAYDOWN holds down the first key in a key 
combination until you hit your ne\t stroke, letting you conquer 
the Enhanced keyboard without finger acrobatics 233 



Hands On: 

• Preview of dBASE IV, the 
new version of Ashton-Tate's 
database management 
program, which is due out later 
this year 

• R. base for DOS, a new and 
faster version of R:base. with 
built-in multiuser support and 
SQL features 

• The MS-DOS Encyclopedia 

• The Leading Edge Model 
D2, PC’s Limited 200, and 
Wells American A*Slar Ifi - 

MHz 286: a new crop of ATs 

• Pipeline: dBASE III Plus 
returns to the Top Ten Sellers 
list at the no. 5 position 

• 4Views, a Lotus 1-2-3 add-in 

• Collage, a set of utilities for 
desktop publishing 

• Sourcer, a disassembler that 
creates commented source code 

• The JetScript PostScript 

Controller, a board that can 
produce PostScript on an HP 
LaserJet Series II 33 


\ih;r hoi k.s 


Hands On: 

• Take Charge of Your 
Cholesterol 

• Peak Performance: Swim, a 
swimmer’s logbook 

• New World Computing’s 

Might and Magic 366 


ENVIRONMENTS 
A Budget OS/2 
Programming Course 
Charles Petzoldl An OS/2 
alarm program that you can 
create using only MASM 5.0 
and OS/2. Also, a look at 
import libraries 255 

POWER PROGRAMMING 
The Power Programming 
Library 

Ray Duncan! It’s mail-call time 
for Ray Duncan as he answers 
questions from readers on C 
programming, MASM, DOS, 

and a few extras 269 

SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobb! Macro cover-up; 
{onerror} conditional and 
{onerror} off; staking out print 
range measurements 279 


USER-TO-USER 

Paul SomersonI Defending 
your AUTOEXEC and 
CONFIG.SYS from software 
install programs: lobotomizing 
system memory 287 

POWER USER 
Craig L. Stark! Roundup of 
database ROUNDf) function 
results; simultaneous two- 
document editing in 
WordPerfect', getting dBASE to 
look colorful on paper 295 

LANGUAGES 
Robert L. Hummel! Using 
bitmaps to keep C programs 
from gobbling up memory; 
naming constants in Turbo 
Pascal INLINE code; a warm 
boot courtesy of BASIC ... 301 

PC TUTOR 

Robert L. Hummel! Changing 
your user interface is no game 
of chance when you know 
IXJS’s rules for playing the old 
SHELL game 309 

CONNECTIVITY CLINIC 

Frank J. Derfler, Jr.! 

Multiuser systems square off 
against LANs; the DOS that 
can sponsor network 
programs 315 



LETTERS TO 
PC MAGAZINE 15 

PC ADVISOR 

Mitt Jones! Upgrading a five- 
slot PC with a 386 processor, 
artd selecting an ANSI-77- 
standard FORTRAN compiler 
for the PC 27 


BILLMACHRONE 
Tough Times at the 

Market 65 



JOHN C, DVORAK 
The Future Is Pa.st 

71 

laside Track 

73 

JIM SEYMOUR 


A Spreadsheet Taxonomy, 

Part 2 

77 

STEPHEN MANES 


How Time Flies: Steve’s 

Silver Anniversary 

85 
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334 
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357 
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350 
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You expect excellent letter-quality print from a 24-pin printer. 
And Citizen^s new precision-builtTrinute™ 124 delivers. 

With razor-sharp letter definition at 66 cps. Attractive corre- 
spondence quality at 132 cps. As well as aisp^ impressive draft 
printing at 200 cps. 

You might be surprised, however, to find that the versatile 
Tribute 124 offers quite a bit more. Like a built-in push or pull 
tractor with top^ rear or bottom feed. Automatic paper loading. 
Outstanding compatibility. Push-button convenience of a front 
control panel. Even optional color printing. 

It also provides a wide selection of typestyles via available font 
cards. And produces striking high-resolution graphics. 

With all these value -aodecffeatures and an exceptional 12- 
month warranty theTribute 124 is very affordable. So, not only 
does it look «X)d on paper, it looks good for less paper. 

For the Citizen printer dealer nearest you, call 1-800-556-1234, 

# CITIZEN 

Printers that run like dockwork. 


Ext. 34. In California, call 
1-800-441-234^ Ext. 34. 


*1988 Citizen America C.orporauon Citizen, the Citizen 
Ingi) andTribute are tradefnark-s of Cat iren Watch Co., Ltd. 
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'The Breahhru 286 p e i fm ii ed fimvtesdy with eoery appli- 
cation XIX handed it, mduding coptf-proUxted p wgtams and 
mnr memon^mident utddia at once." 

G K p hen M«ne^ PC Migutne 

"...the BmiidhTu 286 xaas the card of choke." 

PC ftaines&tftwmvw (Rated #1) 


"...Bmdithm 286 isagocdtebxandaqueiitypndxaibadai 
btf effectnx s up port." 

Dhi a. Griffin 

Tix New^tto d dw AidoCAD 
"The PCSG Biwldhru 286 achieoed the bat performance 
residts of Bxe cac hin g bcords tested." 

'fed Nfiredi PC Teth )ownd (Rated f 1) 


"The 124dHi Breakdtru 286-12 speedup board is Bxe patest 
cf thoee tested, but not the mat eq x i x sk x. OnadoOarper- 
horsepouxr basis, it could be caOed Bte cheapest booet aadlo- 
bkf^anXT' 

Mvk VMch, bddhbtkl (Rated #1) 


Think ¥3U Need an AT? 

Make Your IBM PC Easter Than an AT in Just 5 Minutes! 


Accelerator Cards: Speed and Value 

SpMd figuTM are conaoidaMd rMutls Iron) 10 tMt> Of 
parionn a nca (Saa Accalareior Boards Spaoal Raport, 

Oacambar 1. 1966.) 


□ Microspeed Fast 88 

$149 

□ Microsoft Mach 10 

$395 

□ Univation Dream Board 

$512 

D Orchid Tlirbo EGA 

$945 

□ Sl&D Standard 286 

$995 

□ Gassk Speedpack 

$995 

□ Orchid PGTurbo 286e 

$1,195 

□ Breakthni 286-12 

$595 
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Breakthni 286-8MHz-$395 UGHTNING^-FREE with Breakthiu 

Bieakthni 28fr-12MHz-$595 speedup hsidware— $89.95 puichased separately 


products it works in the Compao Portable 
and most clones. Easy diagrams snow how 
you just place the card m an open slot, 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one fotmd in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timmg serrsitive applications. 

Third, you have full conyatibilitv. All ex- 
isting system RAM, hardware, and 
periphei^ cards can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 



DONT TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SAOSFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 




11035 Harry Hines Blvd. • Suite 206 • Dallas, Texas 75229 • (214) 351r0564 

CIRCIE 489 ON READER SERVICE CARD 


We are excited about our three speedup 
p^ucts. Ibu probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


But, no ipoodup tioanl cuts disk 
access time In halt 

UGHINING 

toftwara can • $89.95 or FREE nif/Brealrtttru 


‘Lightning Is almost mandatory..." • 
Steve Manes, PC Magazine 
Best of 66 review 

loacls with the DOS - aNvays rea(V as a ba^ 
program to accelerale (Jisk access do nothing 
• a^ing is automatic Programs that frequent^ 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 tiroes taster. Uses a principle grealjy en^^ 
from mainframe technology calW cachirig. Fully ex- 
plote Atxve Board memory. 

UGHTNNG is the standard against which 
al our competition measures Usef because we achie« 
universal compatibility with other software. Data is 
neier lost Order UGHTT^JING separately or get 
it free with your Breakthm 286 board. 


^aranteed the Breakthru 286 board to be 
Uterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
foster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERE'S WHYTHESE 7TVO BOARDS 
ARE SO SPECIAL. 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. What's 
more, unlike 
competing 


products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually uruversal. 

Faster and smarter than an AT • PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Mai^ cards ofter oirly a marginal 
speedup in spite of their claims and otners 
are just poorly engineered. 

are really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAICTHRU 286 card 
represents more advanced technolo^ 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix... we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac- 
claimed Lightning 
software. C^ tod^ 
your credit card or COD 
instructions and we will ship 
your card the very next d^. 


Think Again. 






Exceptional 3-0 Spreadsheet 


Lucid 3-D” is a 
runaway success 




Mvtriisisf 


Hifuints 
Nenspapcrs 
Tvl iuaio 

Skjiwfitinj 

Total 


Don't take our word for it Use Lucid 3-0 for 60 day& 
Return it for a full refund if not completely satisfied 
Plus , instead of the $199 list price an introductory 
spread-the-word price of $149. 


Lucid 3-D is priced to sell at SI 99, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $149. on a sixty day re- 
turn for a full refund, is simple. Pre- 
liminary user testing of the produa 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 
Memory Resident 
That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantly while working in your word 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like, "Lucid 3-D is how soft- 
ware of the I990's will look and perform". 
or even more to the point "This is the 
wa\j I 
thought a 
computer 
should work " 

You'l 

see. Lucid 
is exciting. 


way. Users say "It is so intuitive that I real- 
ly don t need a manual. " That's because 
we use something we call a visual 
command menu. lim Seymour, the 
noted PC colufnnist. talking about Lu- 
cid in a recent article said that. "1/ there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it:' 

What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 
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FKj. 2 Here we are instantly. Nodee the lower 
left comer showing we are on level 2. You can go 
down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of 1-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 

Lucid 3-D was developed over the 
past two years with countless, exhaus- 
tive hours of planning and program- 
ming to produce something spectac- 
ular. This is a' product that works the 


What 
Makes 
it so 
Special 

In the 
screen 
examples 
you can 
see Lucid 

is really 

multi -dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simple as the pictures show. 

And you don't have to 
write formulas to do that. 

All you do is go look at the 
other file, navigating 
through easy, point and 
shoot directories. When you 
come back up (with one key) the link 
is made automatically for you. 

Everything about Lucid works that 


RC. I Let's get the detail on those ad costs, lust move 
the widebar to that cell and press one key (grey •*■). 

nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command, you just flow right to it. 


1 800 544-4699 
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Any cell can contain a complete other spreadsheet 
that you can access with a singie key. 



NtHSMpePS 


Plus, no matter where you are on a menu or 
what you are doing, just press function key FI, 
and you will get a help screen specific to that 
command or aaion. Or if you want to know about 
any subject you can pop up an index of over 400 
topics and select the one you want. 

Notepad Behind Every Cell 
Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke. You can write 


Mveptisins 


ufuines 

N»Msp«peK 


V) I RUio 
SfaMPiting 




FIG. 3 We want more detail, so let's go to 
Newspapers, just press the Grey -f Key 


ushington Pest 
Hellas Nemieg Ne» 
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44 The best idea I've seen for 

a spreadsheet in years, yy 

lim Seymour, Columnist. PC Magazine. PC Wfeek 


FIG. 4. Now. Instantly we are on level 3. Each level is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detail on that figure. There is no limit to the levels 
you can go. Move right down to transaction level if you like 

notes, memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet. 

Speed 

Lucid 3-D is truly revolutionary. It is 
fast, fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead, it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc In which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don't see continue on in the 
background during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be 


Fig. 5. Of course. Lucid does multiple windows. Notice, 
you can simultaneously open windows in different 
directories, different drives even down as many 
as 3-D levels as you like No one else can do that. 


Lucid Learns 

Lucid 3-D also lets you teach it any 


done with single keys. Plus more than 
just remembering keystrokes. Lucid al- 
lows you to create Macros with loops, 
procedures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 
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Mouseabillty 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
[3esigned around the mouse from the 
ground up, the interface is smooth 
and natural. You selea files to load 
from directory lists. Everything is 
point and click. What's more, any 
Lucid 3-D menu selection can be 
"moused " and the response time is 
"right now" instead of the sluggish "a 
little bit behind you" feel of add-on 
mouse menu systems like those 
you've seen with 1-2-3. 












F’kfys -Range -Q^SZIS^Storage -Print -Thpee'S-UinioHs Audit Options-] 

I -Move -Pastt Crah- nffff .LnaJ Saut 
I Exit I type Clipboard into application belou 


Spread -The-News Offer 

M49 Introductory Offer (List *199) 

Full Refund within 60 days, 
if you aren’t ecstatic 


Co-winner of the 1987 PC 
Magazine Award for Technical 
Excellence 
The other winner: 


Call 1-800-544-4699 


FIG. 6 We need those budget figures In the Word 
Perfect letter we are writing. Clipboard Dump 
does it right now. 


A window pops up with a library of 
funaion names you can page through 
with the mouse. Select, click and it's 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard) 
with favorite labels and names so that 
you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don’t 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 

We could go on at great length 
about all the features and innovations 
in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 
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nc. 7 Here It 
is right in Word 
Perfect (or any 
word processor) 
lust like you 
typed it. 
You can go 
the other way 
just as easily. 


work. The overall feel is tight and 
polished. In fact. Paul Somerson. ex- 
ecutive editor of PC Magazine, used 
one word to describe it, "Slick ". 

PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHlhMG the pioneer and award win- 
ning Disk spe^ up software. In 1986 
we developed the ■KMCMZM ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us ""gou have 
done it again. Tkis is software everyone should 
have." 


Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there’s not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D. But 
don't take our word for it. take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This 
$149 offer will end as soon as our 
dealer network is fully stocked. But in 
the mean time we invite you to try 
Lucid as part of our "spread the 
news" campaign, iust pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM PC, PS and Compatibles. 


Ask your dealer or 
Call 

1 - 800 - 544-4699 

( 214 ) 3 ? 1^564 

CIRCLE 483 ON READER SERVICE CARD 


Makers Of UGHnm/G- 
disk speed up software, and 
flREAmJkni2A6 Accelerator Board. 


11035 Harry Hines Blvd. 
Building 206 
Dallas, TX 75229 
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ANNOUNCING ORAOE 


TIME-$I 


Spreadsheet growing too big and complex? 
You need a database No time to learn 
a database? You need the ORACLE 
database add-in for Lotus 1-2-3. 


If you have Lotus 1-2-3 and $199, you 
can now solve the six biggest 
spreadsheet problems: 


call 1-800-0RACLEI 

COMPATIBIUn • PORTABILITY • CONNECTABIUTY EXT. 144 TODAY. 


[ Dear Oracle, 

Ye*J have an /80386 PC 


Ye^ have an !7%2M/il0386P^unning{9^)S3.U-» and BTolturelease 2.01. 1 alio have I 
S^OKBolRAM. plus either SHMB of extended memory or I'll reatiign IMBof myexpanded I 
(above-boardi memory ai extended memory. Please tend me the database I already know how | 
M use' The ORACLE Database Add-in for Lotus 1-2-3. Enclosed is my Ej check, or Cj VISA/ | 
CJ MC/ O AmEx credit card authorization for $199 Hurry 


d B^oti 


I’nnt \iimp 


Datr 



Tillr 

Sirerl {No P(l tioxn. ptexsr) 

Cily 

Sum 


Phooe 

Crrdil Card Numlwr 
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I Has your spreadsheet grown so 
complex you can’t keep track of 
the formulas any more? 

2 Have you had to break down your 
large spreadsheet into many 
smaller ones? 

3 Do you have to manually re-enter 
data that's duplicated in several 
spreadsheets? 

4 Do you have to manually manipu- 
late rows into meaningful groups? 

5 1s recalculation time for seldom- 
used reference variables eating 
you alive? 

6 Do you wish you could simul- 
taneously share spreadsheet 
data with other PCs. as welt as with 
minis and mainframes? 

Now. ORACLE for I-2-3 turns your 
spreadsheet into the world-class 
database you already know how to 
use. And without learning a new 
database language, you can use the 
very same ORACLE that's the most 
requested DBMS by minicomputer and 
mainframe users. All for only $199. 

ORACLE for 1-2-3 lets data rela- 
tionships replace ever more complex 
spreadsheet formulas. No more time 
is wasted recalculating seldom-used 
reference cells. In short, ORACLE 
puts data back where it belongs. In 
a database. 

With simple extensions to existing 
Lotus menus, ORACLE for 1-2-3 lets 
you create new database tables right 
from rows and columns in your 
spreadsheet. When you query the 
database from a cell, you immediately 
see current database information. 
Update a spreadsheet cell, and the 


data management standard. 

• UPDATE YOUR DATABASE AS 
YOU UPDATE SPREADSHEET 
CELLS. In update mode, changes in 
your spreadisheet become changes 
in your database. And if you make a 
mistake, you can . . . 

• COMMIT OR UNDO CHANGES 
Finally, an "UNDO" command for 
1-2-3! When your database changes 
are complete, you can COMMIT 
them, or ROLLBACK your database 
and your spreadsheet. 

• AROUND YOUR OFFICE OR 
AROUND THE WORLD. ORACLE 
for 1-2-3 is network ready for data 
distribution on LANs and WANs. So 
data on PCs, workstations, minis 
and even on mainframes appears as 
if it's on your local hard disk. 

HEARD ENOUGH? 

WE'LL PAY SALES TAX AND 
SHIPPING IF YOU FILL OUT AND 
MAIL THE ATTACHED COUPON. 
OR CALL TODAY. YOU CAN ALSO 
SEE A DEMONSTRATION AT YOUR 
FAVORITE COMPUTER STORE. 


dramatically improved. But this is 
just the beginning. 

Multiple users can share the same 
data. Different users can have differ- 
ent levels of security. Mainframe-class 
data integrity and error recovery 
mean never having to say "Ooops!" 

• CREATE YOUR DATABASE FROM 
SPREADSHEET COLUMNS AND ROWS 
Familiar menus and context-sensitive 
help guide you through the process. 

• QUERY YOUR DATABASE AS 
EASY AS 1-2-3. Have the query built 
for you. or write SQL queries your- 
self. Learn why SQL is the industry 


ORACLE is the number one data- 
base for mainframes, minicomputers 
and workstations. Software Digest 
recently rated ORACLE the most 
powerful and versatile relational 
DBMS for the PC. And ORACLE is 
based on SQL. the data management 
standard endorsed by IBM. ANSI. 
ISO and the federal government. Now. 
there is a new standard: ORACLE 
for 1-2-3. It has the simplicity you've 
always had, with the power you've 
always wanted. 

THE ADVANTAGES OF 
DATABASE TECHNOLOGY 


If your data is in a database, your 
spreadsheet only has to deal with 
the data you're interested in. Which 
means spreadsheet performance is 


database issimultant'ously updated. 
A range of cells in your 1-2-3 spread- 
sheet could really be a window into 
an online micro, mini or mainframe 
database anywhere in the world. It's 
network ready, from LAN to WAN. 
All as easy as . . . 1-2-3. 


ORACLE FOR 1-2-3: 
THE NEW STANDARD 


VIEWPOINTS 


Letters TO 

PC M^AZINE 


GETTING THE FAX STRAIGHT 

We were disappointed to see our product, 
Smaitfax, misrepresented in William Tay- 
lor's article “Just the Fax” (PC Magazine, 
January 26, 1988). Strongline, a company 
that had been con- 
sidering distribution 
of Smanfax and that 
submitted a beta 
copy of the board 
for review, was 
falsely listed as the 
manufacturer. Other 
errors in the story in- 
clude: 

■ that Smartfax requests the time and date 
each time you asked it to transmit, when, 
in fact, it does this only when you enter the 
program. 

■ that Panasonic’s Fax Partner is the only 
product that includes a huilt-in image edi- 
tor when Smartfax has one. 

■ that the RAM requirement is 38SK. It is 
actually 640K. 

■ that the list price is $993. It is actually 
$949. 

■ that there are 17 jumpers on the board 
when there were actually 16 and that the 
manual listed 2 1 Jumpers when, in fact, the 
documentation did not mention the total 
number. 

Oversights in the review, which accord- 
ing to Mr. Taylor’s own evaluation are 
very important, include: Smartfax’s 
unique file conversion, capable of preserv- 
ing special print functions such as bold- 
face, underline, double strike, superscript 
and subscript; and the choice of file con- 
version methods that Smartfax gives the 
user — one saves a converted file for use in 
the graphics editor and one lets the user 
convert and transmit the file in a single 
step. 


Finally, the Smartfax product currently 
on the market includes many additional 
features not on the beta that was reviewed. 
Of these, the most significant is PC Paint- 
brush file conversion. Its absence on the 
beta was criticized by Mr. Taylor as a ma- 
jor shortcoming. 

Y.T. Chen 

Director of Marketing 
American Data Technology 
Pasadena. California 

It's not our practice to review beta prod- 
ucts. The distributor that sent us the board 
assured us it was a production unit and 
gave the reviewer the information on the 
pricing and RAM requirement. PC Maga- 
zine regrets errors made in the review and 
will review the Smartfax board now on the 
market in a future issue. — Ed. 


NOT SO WHY 

It’s bad enough that Robert Hummel made 
that offensive, sexist, and crazy remark 
“Gee, I wonder if they have a braille edi- 
tion?” without John C. Dvorak including 
it in his column (Inside Track, PC Maga- 


■ You would think that 
a magazine that deals 
with progress and state- 
of-the-art technology 
could get away from a 
prehistoric mentality. 




line, January 26, 1988). What’s worse is 
that Dvorak insists upon calling the remark 
“wry” and says he was still chuckling 
over it “later that evening.” Wry is not a 
word that any educated person would ap- 
ply to that remark. You would think that a 
magazine that deals with progress and 
state-of-the-art technology could get away 
from this prehistoric mentality. Like some 
computer equipment, this “joke” was ob- 
solete even before it made print. “Me 
man . . . you woman,” he said, as he 
dragged her off to his IBM. Grow up! 

Karen Strauss 

New York, New York 


CHECKMATE CHECKPOINT 

I believe Donald Trivette blew it big-time 
in his review of CheckMate (After Hours, 
PC Magazine, January 12, 1988). Mr. Tri- 
vette notes that incomect entries cannot be 
fixed with the reconcile function. He is 
right in this narrow view; however, he 
ought to have tried the edit function. I have 
found it to be a real piece of cake. 

All in all, I have found CheckMate to be 
a very useful utility. As I see it, its only 
drawback is that it doesn’t have the capa- 
bility to make me pay my bills before they 
are due. 

D. Q. Williams, Jr. 

Silver Spring, Maryland 

Donald Trivette’s article on CheckMate 
(After Hours) left the reader with a very 
negative view of the program. For exam- 
ple, the article placed a great deal of em- 
phasis on CheckMate's inability to place 
addresses on checks printed with the pro- 
gram, an omission of very little impor- 
tance to me since most of the bills I pay 
come with preprinted envelopes. The re- 
view also completely ignored the pro- 
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OUTSTANDING 

SOFTWARE 


For IBM PC's and Compatibles 


' $050 PER 

I disk 

I Small Quantities 


$000 

For Ten or More I 


PER I 
DISK I 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


□ BUSINESS 1— EZ FORMS business form I 

generation, completion and printing program. ■ 

n CAO 3— The PC-Row t .0 computer aided flow- ® 

cfiart generation program. Color graphics required I 
COMM 4a,b,C,d,e — is disks) Join the world of _ 
sysops with RSBS Bulletin Board System 14.10 | 

in DATABASE 1a,b— {2disks) File Express 3.8 ■ 

menu driven general purpose database manager. | 
r~) EDUCATION 1— Interactive DOS tutorial tor new | 
PC users. Makes learning DOS pamless I 

fS] FINANCE 1 a,b— (2 disks) PC Accountant 2.0 I 

persorul bookkeepirig and finance management * 
rn GAMES 1 — 3-0 Pacman. Kor>g, Spacewar, Janit- | 
Joe. futuristic Flightmare and more. Color required _ 
[~1 GAMES 2— Ouberi Pango, Centipede, dun- | 
geons and dragons style Zbam. etc. Color req ■ 
rn GAMES 3— Blackjack with customizable rules. I 
Armchair Quarterback (you call plays), and more. | 
1 1 GAMES 4 — Star Trek, the Castle adventure ^ 
game, and the ongirul Colossal Caves Adventure | 
[~1 GAMES S—The Hack adventure game from the - 
universities. LAe Rogue, only much richer. | 

Q GAMES 6— Pinball. Othello. Dr^ns. Sopwith ■ 
(fly a Sopvrith Camel) and more dolor required I 
d] INFO 1a,b— (2 disks) Cooking recipes database | 
with keyword'ir^redient retrieval. Add your own. I 
MUSIC 2a, b— (2 disks) PianoMan 3.0 polyphonic I 
music recording and playback program. * 

Q ORGANIZER 1—DeskTeam. aSidekickclone. | 

and the Judy personal calendar program. . 

r~l PRINTER 1— Resident print control and font I 
uOkty. inteligent spooler, banner maker, and more, a ■ 

□ SIMULATION l-Maze makni 3 program, MIT's 
Life simulation, starfietds. etc. Cobr graphics req. 

r~l UTILITIES 1— A collection of invaluable general X " 
purpose DOS utilities. An absolute must lor all. & | 
O UTILfTIES 2— More invaluable DOS utilities m- _ 
ductng screen burnout, ram disk, and more. | 

Q UTILfTIES 3— A comprehensive set of debugging ■ 
and diagnostic ulilities for monitoring your computer | 


NEW RELEASES UPDA TES 


r~l BUSINESS 2— Expressgraph business graces 
Chart your data and find trends. Color graphes req 
in CAD 1a,b— (2 d«ks) Fingerpaint 1.2 advanced 
painting and Attamiraobiect oriented design. Color. 
CAD 2a, b— (2 d6ks) DanCadSd, an advanced 
2D/3D drafting program w/animation 640K. color 
{Jj COMM 2a, b— (2 disks] Procomm 2.42, an excel- 
lent modem program with terminal emulation. 

Q EDUCATION 3— PC-Fastype 1 .20 typxng tutor, 
ideal lor beginners arxl arAianced students alAe. 
FINANCES 3a, b — (2 disks) Express Calc 3.12, 
a powerful and user tnemSy spreadsheet program 
f~) GAMES 8— Stnker hekcopier attack and Risk, the 
game of world domination. Color required. 
i 1 GAMES 12 — Backgammon (play the computer) 
and Wheel of Fortune based on the gameshow 
Q GRAPHICS 1— Record and play back screen im- 
ages' Excellent tor demo. etc. Color required 
d] GRAPHICS 2a,b,C— (3 disks) An excellent 3-D 
surface modeling and shading program. Color. 

[f] INFO 2a, b— (2 disks) Zip-Phone, national 
areacode/prefix to zip-code cross relerence 
d] LANGUAGE 3a,b—(2 disks) The A86 3.09 
macro assembler and debugger for 808&86/286s 
d] SHELL 4a, b— (2 disks) Automenu and HOM II 
4 04 hard disk pr^. for custom full screen menus. 
|n UTILITIES 5— Hard disk utilities for venfymg, for- 
matting, parking and optunuing your disk drives 
{ 1 UTILfTIES 6— Advanced utilities mduefeng 
Markr'Release (remove resident progs w/o reboot') 
n UTILfTIES 7— More advanced utilities including 
Masterkey (undeletes files from hard disks] 
fn WORD 1 a, b— (2 disks) PC Write 2.71. a powerful 
word processing system w/speli checker, laser supt. 

Most software ksted is shareware or user-supported 


MicroCom Systems Cost of items . 
3673 Enochs Street 
Santa Clara, CA CA res tax_ 

95051 Total end.. 


(408)737-9000 m 

I Mon-Fn 7am-9pm. Sat-SunSam-Spm 
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VIEWPOINTS 

■ LETTERS 


gram's ease of use, reports, calculation 
menus, ability to store 50 predefined pay- 
ees, and so on. 

Although your magazine has a reputa- 
tion for fair and accurate reporting, it really 
seems to be missing in this article. 

Dan P. Fox 

Oklahoma City, Oklahoma 

My three criticisms were that the program 
has no way to fix errors at reconciliation 
time, that the manual lacks an index, and 
that it won't print addresses for window 
envelopes, / stand by all three. 

It's true: you can use the edit function to 
correct a check. However, the reconcile 
function still needs a way to fix errors: I 
find most of my errors while reconciling. 
And although other users may not mind 
that the program can't print addresses, I 
would be very angry at a review that didn't 
mention this fact since I print 40 or 50 
checks a month. — Donald Trivette 


WHO DONE IT? 

Your review of the Lotus 1-2-3 add-in pro- 
gram Write-in (“Word Processing Add- 
ins,” PC Magazine, January 26, 1988) 
states that Eric Shultz wrote the specs for 
the Add-In Manager before leaving Lotus 
to found Blossom Software. This is incor- 
rect. I was the one who originated the idea 
of having an add-in manager for Release 2 
and wrote both the specs and the produc- 
tion program. Eric's involvement was lim- 
ited to the final debugging after I left to 


■ I was the one who 
originated the idea of 
having an add-in manager 
for Release 2. 

write (fi'BASE. Any claims to the conUary 
by Eric are without foundation. 

Don Selesky 
Westford, Massachusetts 

Lotus acknowledges that Don Selesky and 
also David McCall made important contri- 
butions, along with Eric Shultz, to the 


Add-In Manager. The idea for the Add-In 
Manager came originally from the Lotus 
development team for Symphony ; outside 
developers Paul Funk, Geoff LeBlond, 
and Bill Lynch approached Lotus and ex- 
pressed interest in creating add-ins: 
Shultz. Selesky, and McCall then devel- 
oped the Add-In Manager. — Eid. 


OUT OF THE DARK 

I am only a little embarrassed to admit that 
my PC hardware knowledge is limited. Al- 
though I had hoped your magazine would 
enlighten me. I was still feeling my way 
through terms such as dynamic RAM, stat- 
ic RAM, memory 
cycles, clock cy- 
cles, wait states, and 
memory caching. 

Then I read Winn L. 

Rosch's article 
■'Anatomy of a 
386” (PC Maga- 
zine, January 26, 

1988), and I saw the 
light. It was not as condescending as some 
articles I have read that are geared to the 
beginning PC user, and yet not as haughty 
as others whose audience must be Mf? 
computer-science master's-degree hold- 
ers. Thank you Mr. Rosch, and thank you 
PC Magazine. 

Kent A. Mezger 

Cincinnati, Ohio 

In a recent article by Stephen Manes, he 
points out how MS-DOS is still too hard to 
learn and use even after many revisions 
("Type 'Type': How's That Again?” PC 
Magazine. January 26, 1988). This is true, 
but many would agree that reading PC 
Magazine for a period of time makes the 
function of MS-DOS as well as other as- 
pects of the IBM standard of computing 
more understandable. Articles such as 
“Anatomy of a 386” keep us well educat- 
ed on the latest developments in this ever- 
changing technology. I look forward to 
learning and exploring how the new 386 
micro chip and the OS/2 operating system 
will affect the way we use computers. 
Thanks to all the staff of PC Magazine for 
making personal computing more under- 
standable. 

John Camo 

Elizabeth. New Jersey 
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THE 


BESlV^OU CAHA^mfS 


ON THE n 


You only want the best You want it first. And, you work 
hard to get it When you choose Wells American’s A ★Star* 
microcomputers, that’s exactly what you get. Not only the 
best but also the first 

Wells American was the first to release a 12MHz AT class 
computer. The first with 14MHz. The first with a no-hassle 31 
day money-back guarantee And yes— we were even the first in 
business. We’ve been making microcomputers longer than 
IBM, Compaq*and Apple? In feet we’ve probably 
been making them longer than anybody. 


Our A*Star computers are the only PC/AT 
compatibles that can run at 6, 8, 10, 12 and 
14/16MHZ. The press has rated them as "the best 
on the market” That’s because they not only out- 
perform the competition, they’re also less expen- 
sive. A 14MHz model with 20MB of storage sells 
for under $1800. Basic unit prices start as low as 
$995! But being best is more than just impressive 
statistics and low prices. It’s also a lot of little 
’’extras”. Extras lite a one year fectory warranty, 
nationwide on-site service from GE and, here’s 
another first, free schematics! 


What does all this mean to you? Simply put. it means we 
have the resources and the technology to provide you with the 
best. And to provide it first. And in a company with so many 
“firsts,” it’s not surprising that’s how we rate our customers. As 
one noted computer publication said: ’The effort that Wells 
American takes on behalf of its customers is remarkable, 
showing a degree of concern that a number of computer com- 
panies should copy.” Of course, many have tried to do Just 
that. But, according to our customers, no one comes close to 
matching our 15-year reputation for exceptional 
customer support. No one. 

Don't you think you deserve the best? Call us 
at 803/7^7800 for details on our special one 
month A*Star trial offer. Do it today and you 
ci>uld have the “best” on your desk tomorrow 
morning. Isn’t that what you really wanted 
in the first place? 

Wells American 

3243 SUNSET BOULEVARD 

- W COLUMBIA. SOUTH CAROLINA 29169 
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“There’s No Reason To Lxx)k Beyond 

PC TOOLS 

-PC Mflgo^me, Editor’s Choice Award, TwoTime Winner 



Data Recovery • Fast Hard Disk Backup • Disk Management 


Now we’ve given you even more 
reason-PC Tools™ Deluxe. 

PC Tools Deluxe gives 
you all the best features 
of Fastback^ Nortonr 
XTREE:Mace7Side. 
klckf Lightning™ and 
Disk Optimizer-a $700 
value-for just $79. 

Other utilities may claim 
they “do it all’,’ but only 
PC Tools Deluxe delivers: 


♦ A DOS shell so complete 
80 Micro called it their “over- 
whelming choice based on 
versatility, ease of use, and 
costP .The best UNDELETE 
available-instead of merely 
“guessingj’ it recovers all data 
even on fragmented files. 

. HARD DISK BACKUP 
as fast and every bit as reliable 
as Fastback. » The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 

♦ PCFORMAT for safe for- 
matting of floppy and hard disks. 

. A quick, reliable DISK CACHING 
utility for speeding up disk access. 

» A fast COMPRESS feature that like Disk Optimizer 
dramatically improves hard disk performance. » And a better 
resident mini WORD PROCESSOR than Sidekick, including 
word wrap, search/replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at PC Tools 
Deluxe. Like PC Magazine, you’ll find there’s no reason to look 
any further. For the dealer nearest you, or to order direct, call 
( 503 ) 244 - 6036 , M-F, 8 a.m.-5 p.m. (West Coast time). Questions? 


CentmlFbint 

Scftwam 

J INCORPORATED 
9700 S.W. Capitol Hwy. 
Portland, OR 97219 


Call us at (503) 244-5782. 


PC Ibols is a registered trademark of Central f^int Software. All other product names arc trademarks of their manu^turers. 
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Copy r PC Deluxe Option Board 


Atechndogical 
hreakthrou^ for 
using Mac cm (Ms 
m your PC. 




All you do is pop a Mac data disk into 
the PC’s internal 3.5" drive and go. 

Easy to use. 

PC users already know 
how to use Mac disks In a 

PC. The commands are vir- 
tually identical to DOS — 
simply add an “M” 
for Mac before each one. 

“COPY” becomes "MCOPY,” 

“DIR” becomes “MDIR” etc. It's 
really that simple 

Works with all the great 
Madntosh and PC programs. 

Now PCs and Macs can 
share data files using popular 
programs like PagemakerJ” Excel 
and Microsoft Word. Mac Excel can 
even read Lotus 1-2-3? spreadsheets 
direaly. Mat’s more, 
switching back and forth 


is easy. The Deluxe Option Board 
makes your PC a pro at two-way 
communication. 

Ideal for offices with 
both Macs and PCs. 

With the Copy n PC Deluxe 
Board, PC and Mac users 
can share data quickly 
and easily — for a lot 
less money than you 
would pay for a network 
or add-on Mac drives. 
There’s simply no easier, less 
expensive way to transfer data 
from Macs to PCs. Or vice versa. 


Ibach a PC to read Mac files. 

For the dealer nearest you, or to order 
direct, call (503) 244-6036, M-F, 

8 a.m.-5 p.m. (West Coast time). Please 
specify computer make and model 
when ordering, Compaq Portable, HP 
Vectra and Tandy 1000 require extra 
f 15 cable Current Option Board owners 
will receive a special upgrade offer. 
Questions? Call us at (503) ?44-5782. 

CentmlRmt 

Softume 

J INCORPOKATED 
9700 S.W. Capitol Hwy. 

Portland, OR 97219 


'ii 


1)1111 a PC 3 . 5" drive into a 
PC/Mac drive for only S159. 

Now it’s easy for the PC and 
Macintosh to share files. Installed 
in an IBM PS/2 Model 30 (or a 100 % PC 
or AT compatible with an internal 3 5" 
drive), the new Copy IP PC Deluxe 
Option Board allows the PC to read 
and write Macintosh data diskettes 
directly. 


A low-cost, state-of-the-art 
solution — no “extra” drives, 
serial cables or network needed. 


Using the latest ASK technology 
integrated in a half-size card, the Copy n 
PC Deluxe Option Board transforms 
a PC’s internal 3-5" drive into a 
dual-purpose Mac/IBM compatible 
drive. For hundreds of dollars less. 
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Advancing the State of Art 

Introducing Micrografx Designer 
High-Performance Design, Illustration, and Drafting 



F rom the company that brought 
the IBM PC its first drawing 
system comes the most ad- 
vanced drawing system ever. 

It combines all the features of a 
CAD system for an engineer 
with a complete set of artistic 
tools for a graphic artist, its 
name won't surprise you. Its 
power will blow your doors off. 

We call it Micrografx Designer. 


With Designer, you can ioad 
a scanned image you have 
sketched. Then trace over the 
bitmap to create a resoiution- 
independent image which you 
can stretch, coior, and enhance 
with far more detail. But Designer 
doesn't stop there. It includes 
unmatched drawing tools, such 
as spline and paraboiic curves, 
freehand drawing, iines and poiyiines, 
arcs, and eliipses. 


For engineers. Designer includes 
a symbol library management 
system for assigning part num- 
bers, annotating drawing 
files with descriptive names, 
and generating parts lists. 
It also comes with Windows 
CONVERT, for transferring 
files to AutoCAD and back. 


Designer supports the most popular 
laser printers, plotters, and color printers. 
Designer's PostScript compatibility guarantees 
you the best possible quality output from 300 DPI on 
your laser printer to 2540 DPI on an Allied Linotronlc 300 
phototypesetter. 


For graphic artists. Designer 
includes tools tor mixing millions 
of colors (RGB, CYM, or HLS), 
viewing and layout aids, a large 
drawing area (160' x 160'), com- 
patibility with Aldus PageMaker, 
and thousands of ClipArt images. 


Designer allows you to edit polygons and curves, fill irregu- 
larly shaped objects, and rotate text and graphics to one- 
tenth of a degree. Designer's variable zoom, fully associa- 
tive dimensioning, 64 layers, 5 line styles, and 15 arrow and 
end styles provide unlimited control over your drawings. 


In addition. Designer is compatible with Microgratx Win- 
dows GRAPH, Windows DRAW, and In'a’Vision, plus Micro- 
soft Excel and Windows Write. And Designer's interface is 
based on Windows 2.0, matching the user interface of IBM's 
Presentation Manager tor OS/2. 


Designer provides extensive text handling capabilities such 
as merging text files from popular word processing pro- 
grams and supporting graphic and 
bitmapped fonts. You can edit text 
and even stretch and rotate it. And 
Designer supports all Windows- 
compatible fonts and download- 
able fonts. 


MICROGRAFX 


For additional information, call your local Micrografx Au- 
thorized Dealer or call toll-free 1 -8(X)-272-DRAW (In Texas, 
214-234-1769). or write to Micro- 
grafx, Inc., 1820 North Greenville 
Ave., Richardson, Texas 75081. 


The Picture of Success 


step up to Micrografx Designer 
and advance the state of your art. 



All illustrations were created with Micrografx Designer. 
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■ LETTERS 


V I E W P 


TURBO POWER 

Neil J. Rubenking’s article on Turbo Pas- 
cal 4.0 (PC Lab Notes, PC Magazine, Jan- 
uary 26, 1 988) provided an excellent intro- 


■ The answer to the DOS 
problem is to focus on 
it and solve it, learn 
the rudiments of the 
subject, and not moan. 


duction to this powerful new prograrruning 
environment. Keep up the good work — 
you always seem to deliver just what I 
need at the moment! 

Douglas A. Kerr 
Dallas, Texas 

I thoroughly enjoyed your recent issue 
covering Turbo Fiscal 4.0 (PC Lab Notes) 
and providing the PAINT program by Jeff 
Prosise (Utilities, PC Magazine, January 
26, 1988). As always, your timing was 
right on the money. 

Christopher H. Hall 
Austin, Texas 


HELP FILE HELP 

Help! Although I really enjoy the PC Mag- 
azine Help Files that you’ve been publish- 
ing, I seem to be missing one. In the Feb- 
ruary 16, 1988, issue, you stated the Help 
File in that issue was sixth in the series, 
and yet I have only five in my possession. 
Am 1 really missing one, or did y 'all make 
a misprint? 

Thomas F. Hamlyn 
Houston, Texas 

Oops, you're right. The PC Magazine 
Help File in the February 16, 1988, issue 
was only the fifth in the series. — Ed. 


REALLY NEAT 

(Quoting from Stephen Manes’s column 
“Nearness: It Really Does Count” (PC 
Magazine, January 12, 1988): 

“Neatness is highly temporal. Many 
things were neat when they arrived, but 

P C M A 


O I N T S 


aren’t anymore. The Tandy Model 100. 
The 10-megabyte hard disk. 1-2-3. AT- 
class speed.” 

I don’t know about the other items, but 
my Tandy 100 is still neat! 1 bought a To- 
shiba T1 100 Plus when they came out, but 
after one trip to Hong Kong 1 put it on a 
desk and it has stayed there ever since. The 
Toshiba and others like it aren’t really port- 
able — the Tandy 100 is. In fact, the 100 is 
still the neatest machine around for truly 
portable writing. 

1. Switzer 

Palm Springs, California 


THE DOS SOLUTION 

Stephen Manes’s column “Type ‘Type’: 
How’s That Again?” (PC Magazine, Jan- 
uary 26, 1988) brought a smile of not-so- 
fond recognition, with its Abbotl/Costello 
(consultant/client) keystroke-by-keystroke 
telephone conversation. 

MS-DOS does indeed frustrate comput- 
er users, but 1 disagree with Mr, Manes’s 
moral that “MS-DOS is too hard to learn 
and use.” DOS requires relatively exact 
expressions, true, but so do most useful 
verbal instructions, recipes, or reports. 
Granted it takes some work, competent in- 
struction, and a good book in order to use 
DOS, but the answer to the DOS problem 
is to focus on it and solve it, to leam the ru- 
diments of the subject, and not to moan or 
make excuses. 

John T. Lowry 

Billings, Montana 


CORRECnON&AMPLlFlCATlONS 

The correct phone number of Boston Doc- 
umentation Design (Connectivity Clinic, 
PC Magazine, January 26, 1988) is (617) 
%5-53(X). 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you’ve read in 
PC Magazine? A question you’d like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI Mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number. We’re 
not able to answer letters personally . HE 
G A Z I N E 


A Computer 
"Book” That 
Will Never Be 
Outdated 

The problem with most books 
about public domain and 
shareware software is that 
they are usually outdated 
before they leave the printer . 

To overcome this problem, 
we put the definitive Guide 
to Public Domain and Share- 
ware Software on disk. This 
makes it easy for us to keep it 
updated monthly, and you 
can get free updates by 
returning the disks to us . 

The Public (Software) Library 
has for years been acclaimed 
by the national press as the 
most up-to-date, best organ- 
ized library of PD/shareware 
available and this is reflected 
in the Guide. 

But the Guide is much more 
than a catalog of the disks in 
the PsL. It is arranged by 
subject , from Accounting , 
Communications and Data- 
base to Statistics, Utilities 
and Word Processing . 

Each section leads you to the 
specific type of software you 
need to solve your problems 
and then presents reviews of 
each of those programs. 

Then you can order the disks 
for only $5 each. Public 
domain programs require no 
other fee. The registration 
price for shareware programs 
is normally in the range of $5 
to S50. 

You can order the Guide now 
for just SIO, or you can find 
out more about the PsL by 
calling or writing for a FREE 
sample of our monthly news- 
letter and complete listing of 
disks in the library . 

PUBLIC 

(software) 

LIBRARY 

P.O. Box 35705 - PG 
Houston, TX 77235-5705 
713-721-5205 or 713-721-6104 
MC/Visa Accepted 
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PC EXPRESS ANSWERS THE MOST ^ 
ASKED QUESTIONS ABOUT 
THE NEW CUPPER"'-SUMMER ’87 


Wliat Does The Clipper Compiler Do? 

Clipper™ compiles dBase III™ and 
dBa^ III Plus™ source code programs, 
procedure and format files into a binary 
program which can be distributed and 
executed independent of dBASE, 

How Mach Faster Is C14>P^ 

Applications run up to 20 times faster than 
the same application in dBase III or dBase 
III Plus. The average application typically 
runs 5 or 10 times faster. 

How Compatible b Clipper Witti 
dBase in and dBase U1 Has? 

Clipper supports the majority of dBase III 
commands except those that are normally 
used interactively. There are some minor 
differences in the implementation of some 
other commands. 

DBF, FRM, MEM and LBL files are the 
same as interpretive dBase III. Clipper 
index files have the extension .NTX (cor- 
responding to dBase .NDX) and resdt in 
faster indexing and more efficient use of 
disk space. 


NEW VERSION: 
CLIPPER SUMMER ’87 

• compatible with Microsoft C 

• dBASE NDX file compatibility 
option 

• drastic compile-hme and run-time 
speed increases 

• complete file I/O control 

• 255 open files utilizng DOS 3.3 

• enhanced error handling 

• enhanced debugger 

• powerful menuing command 

• interactive command simulation 
(BROWSE) 


Does Cl^per Support Netwozldnff? 

Yes. Both versions Autumn '86 and Sum- 
mer '87 allow you to run compiled appli- 
cations on most popular networks. Tiiey 
feature record and file locking and sup- 
port Expanded Memory. 

A second work station may view or read 
a locked record or file and produce re- 
ports. However, an operator of the second 
station cannot update or write to a locked 
record or file. 

Do I Need Any m"** of Runtime h^xlub 
Tb Run A Clipper Compiled Program? 

No. Clipper produces an object code 
module with the extension OBJ. When the 
-OBJ file is linked (using PUNK86 which is 
included) a relocatable file with the exten- 
sion .EXE is produced which can be run 
directly from EXDS, 

Do I Need Cl^^wr For Every 
Program I Distribute? 

No. You can compile and distribute as 
many programs as many times as you 
wish. Nantucket charges no runtime or 


royalty fees for distribution of your com- ( 
piled applications. 

Are There Royalties For 
Adding Work Stations? 

No. Clipper places no limits on worksta- 
tions. You may add as many work stations 
as your networking software will allow 
with no additional fees. 

Does Clipper Handle Memo Fields? 

Yes. Memo fields can be stored as string 
values, allowing them to be searched, con- 
catenated and REPLACEd. ASCII text files 
can be read into memofields and memo- 
fields can be read into ASCII text files. 

What Size Are Clbn>®r 
Compfled .EXE Files? 

The minimum size Clipper file is about 
145K. This overhead is a one time ex- 
pense and is present in even the smallest 
program. DOS requires 30-40K of mem- 
ory. In addition, Clipper requires 64K for 
its ovm purposes once loaded, which 
means ^at in a 256K machine you could 
load a program of about 160K into RAM. If 
you create a program that exceeds your 
computer’s memory, you may create 
overlays to work around the problem. 

What Are Overiays? 

Overlays are px^rtions of your application 
that will NOT reside in your computer's 
memory until executed. An area of mem- 
ory is designated for overlays by the 
linker. You then specify which portions of 
your program are transfened in and out 
of that memory area. 

In WKat Language b Cl^iper Written? 

Cbpper is written in the Microsoft C (5.0) 
language with some assembly language 
routines. 

Does Clipper Allow You 
Td Create Windows? 

Yes. With Clipper’s new SAVE SCREEN 



REAL PROGRAMMERS 
DON’T USE dBASE. 

OR DO THEY? 

We’re finding that some very swift pro- 
grammers are using dBASEtl'^ to wnte 
some very fast applications, and are com- 
pleting their pro)»:ts much more quickly. 
But they cheat 

They use the Cbpper™ compiler to 
combine dBASE vntn C and assembler. 

With dBASE used bke pseudo-code, 
they can then quickly create prototypes 
that actually run. 

Then, with dBASE doing the high-level 
database functions, (hey use the Clipper 
compiler to hnk in C or assembly lan- 
guage modules from their own k^g of 
tricks, 

And they ’re finding that they ’re linking 
in less than they expected bemuse Cbp- 
per compiled code runs so fast and be- 
cause of Clipper’s built -in enhancements. 
Cbpper includes 

• Ea^ networking that provides file and 
record locking the way it should be 
done. 

• Fast sCTeens that can be treated as 
memory variables and eliminate the 
need for direct screen writes and ail 
that torturous heap management code 

• Box commands that made windowing a 
breeze And more 

So if you'd bke to use your tune more 
productively, check Cbpper out. 


and RESTORE SCREEN commands win- 
dows can be created and manipulated. 

WiU Clipper Interface With Microsoft 
>mndowsTM? 

Clipper will run and compile with Micro- 
soft Windows™ but will not run as a 
separate task. 

b Clipper Limited 1b 640K Of RAM? 

No. Clipper employs the Lotus/Intel/ 
Microsoft™ expanded memory protocol, 
aUowing use of up to 1 megabyte of RAM. 

What Hardware b Required 
To Run Q^ipor? 

Clipper runs on any IBM PC, XT, AT, 3270 
or l(5o% compatible machine running DCS 
2.0 or greater for single user applications. 
Networking applications run on most 
major networks supporting DCS 3, 1 or 
higher. 

b CUn>er Copy Protected? 

No. Copy protection was removed with 
the release of the Autumn '86 version 


Call for price details today 


dBase HI and 
dBase III Plus 
aie trademarks of 
Ashton-I^e. 

Clipper is a trademark of 
Nantucket Corporation 
PUNKd6 IS a trademark ' 
of Phoenix Software 
Microsoft Windows is a 
trademark of Microsoft 



A Division of PC BRAND, 150 Fifth Ave.. New York. NY 10011 


1 - 800 ' 321'7733 

PHONE; (212) 242-3600; FAX; (212) 627-1171: 

TELEX; 667962 (SOFT COMM NYK) 
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ONE-WRITE PLUS 


TM 


(VERSION 2) 
(Greal American 
Software) 


Ofte-Wrtte Pluj 
Geaetol Ledaet 

A comprehensive check 
writing and general 
ledger system 
• Updates batances on ' 
screen alter each entry • ; 
Prints checks in batches j 
or one at a lime • Gen- I 
erates audit trails • i 
Extensive check-sorting ' 
capabilities • Automatic j 
double-entry posting • | 

Departmental reporting 
( It required) • Up to 99 
bank accounts • Prints 17 
reports and journals 


Accounting Software rbu 
Already Know How To Use ' ' 

Computerize your books in less than IS mioutesi 
One-Wrlte Plus is a poweiiul. yet easy-to-use 
accounting system that makes operating and 
managing a business easier than ever before 
One-Wrlte Plus, based on the one-wrlte system 
used by over 5 million small businesses and pro- 
fessionals. Is the product of choice by thousands 
of occountonts who use ond recommend it 

One-Write Plus includes FREE technical service, 
pop up help screetu. easy-to-follow documento- 
tlon ond tutorials, color or monochrome monitor 
support, multl-compony access, and extensive 
report vrritlng copablllty Each accounting mod- 
ule may be operated separately or used together 
to form a complete accounting system 


Ooe-Wiue Plus 
Accounts Receivable 
(5250 Ou.' 

A receivable and billing 
system that improves the 
cash flow and fiscal con- 
trols for your business 
• Prints 3 lypies of in- 
voices • Tracks customer 
invoices and deposits • 
Records all sales, re- 
ceipts and credits • Pop- 
Up complete customer 
records • Supports both 
open-item and bolance- 
lorward customers • 
Allows flexible aging 
and payment terms • 
Applies iinonce charges 
automatically or selec- 
tively • Provides 
comprehensive sales 
analysis 


uoe-wnte Pius 
AcCounTs Pdfapie 
<S25C ) 

The One-Wnte Plus Ac- 
counts Payable module 
makes it easy lor you to 
pay bills and save money 
by toklng advantage of 
vendor discounts and 
avoiding tmance charges 

• Records recurring 
monthly invoices automat- 
ically • Allows multiple 
account distributions lor 
each transaction • Prints 
checks in batch or one 

at a time « Fast, simple 
selection oi invoices for 
payment • Prints aging 
reports open invoice re- 
ports. mailing labels 

• Allows porttal payments 
of invoices • Pop-Up ven- 
dor information 


One-Wme Pius hryivi. 
(5250 I 

The One-Wnte Plus 
Payroll module is a tost 
etlicient. cost effective 
way lor your business to 
handle its payroll and 
tax reporting needs 

• Pnnts payroll checks in 
batches or one at a time 

• Computes Federal In- 
come Tax and FICA 
deductions automal- 
ically • Manages state 
tax and up to 7 other de- 
ductions • Prints required 
federal and state tax re- 
ports • Accommodates 
flexible pay periods 
weekly, bi-weekly 

. monthly • Pnnts com- 
I prehensive personnel 
reports • Calculates tax 
I able fringe benefits 



tormWorx 


(Expanded Edition With Fill & File 
$149.95 (FORMWORX) 


Imagine Being Able 
To Create Any Business 
Form Instantly 


AsTone (bo computer knowledge Becestary) can create a simple form in min- 
utes and with a little practice, use the FORMWORX advanced leatures to create 
any form imaginable 

Create custom forms using FORMWORX'S advanced drawing tools Draw vertical 
and horizontal lines, boxes with dots, dashes or solid lines of various widths add 
heading and text using a voriety of type sizes and styles complete your form by 
adding any ol 95 graphics lUl patterns including shading and borders. 

PUl out your form right on the screen. Just tab from blank to blank Don't worry 
about the math FORMWORX takes care ol your calculations 
PilBt your form on almost any dot matrix or laser printer Print one copy or 999 cop- 
ies Print the whole form with or without data or just print data on pre-pnnted forms 
Store forms and data tor future use 

Retrieve and edit forms and data at any future time. Import and export files to 
and from other software such as dBASE 


FOKMKITS ( $39.95 each) FORMKITS is a library ol professionally de- 
signed forms that work with FORMWORX Each kit contains at least 70 ready to use 
business forms that can be customized to meet your individual needs 
Business Forms essential business and communication forms for efficient 
operation ol your business, office or plant 

Time Management forms including dally, weekly, and monthly planners, work- 
sheets. and forms lor projects, priorities, and goal setting 

Sales A Marketing Management lor the sales person or manager territory assign- 
ments. call reports, follow-up reports, sales analyses, commission records, and more 
Personnel Forms lor personnel management interview schedules, performance 
evaluations, job applications, employee record forms, and more 
Project Management contains forms tor planning and controlling projects, pro- 
posals. cost estimates, includes schedule and timetable worksheets and more 
Graphs and Charts contains 112 formats tor graphing, plotting, and recording 
information. 


PONY 
EXPRESS 
XL 2000 

ABSOLUTILT THI BIST MAILING 
UST SOrrWABl available 
PONT BZPRISS is the choice Ol 
small businesses and large corpo- 
rations alike including IBM. AT&T. 
JC Penney. The New York Times. 
Newsweek. Eaton's Department 
Store Chain In Canada. Leose- 
away Fleet, many government 
agencies, universities, non-prolit 
organizations, and THOUSANDS ol individ- 
uals who use it to handle mailing lists ol all sizes. 

POWIRrUL, TST SIMPLE . . . LOOK AT THE FEATURES: 

• unllmlled storage capacity on hard disk drives 

■ up lo 9500 records per diskette lor floppy disk drive users 

• built-in full-featured word processor 

e . or use your own word processor to merge mailing lists with your own personal, 
business or sales letters 

■ prints mailing labels (one lo live across) or mailing lists In a variety ol user 
defined formats 

■ Use S'dlglt zip codes. 9-digit zip codes or any foreign address format 

■ Add. delete, sort, print by user defined zip codes, business codes, carrier routes 
or any type ol user defined codes 

■ Print mailing labels one at o time or in batch 

■ Codes can be used instead ol titles lor greater speed during input auto repeat 
lor easy record entry 

■ Phone list option 

■ Personalize mailing labels with your own special message 

■ Comes complete with full documentation, extensive error trapping and easy lo 
follow screen prompts 

PONT EXPRESS XL 2000... S23S 

PONT EXPRESS... $99.95 (itmilorto Pony Express XL 2000 but no butll-in word 
processor, liles up lo 6 000 records pnnts on one. I%po or three across maiUng labels) 



The Landlord 


PROPERTY MANAGEMENT SOFTWARE 



$595 (Systems Plus) 

The Easy To Use and Hezibie 
Property Manaffement System 

■ It was the only program that looked 
like It would do everything that I 
needed 

Want up-to-the-minute llnanctal and 
rental tnformalion at the touch oi a 
Unger'? Meet The Landlord. With the 
Landlord, you can do all those cleri- 
cal and accounting tasks you’ve been 
doing by hand easier, (aster, and 
more accurately. The Landlord is suit- 
able lor mcmaging apartments, condo- 
miniums. shopping centers, marinas, 
trailer parks, mini-storage units, alrcrott 
hangers, single-lomily homes, du- 
plexes or any commercial properties. 

■ Print statements that can be sent to 
tenants or used as payment receipts 

■ Produce computerized collection 
notices 

■ Generate lease expiration list 

■ Record all tenant charges and 
payments 

■ Identity late payers 

■ Produce tax analysis reports lor 
each property 

■ Generate income statements per 
property and owner 


■I 


■ Produce vacancy reports 

■ Print Checks. 

THE LANDMASTER 
$1250 

All Ol the leatures ol THE 
LANDLORD together with a 
complete General Ledger. Ac- 
counts Payable and Accounts 
Receivable System. THE LAND- 
MASTER integrates your 
Property Management System 
into a completely coordinated 
accounting system. Also avail- 
able. a mulU-user/network 
version ot LANDMASTER. 
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PC EXPRESS “ 1-800-321-7733 SB 


A DMiion ot PC BRAND 

OVERNIGHT SOFTWARE DEUVERY 


ISO FIFTH AVE . NEW YORK, NY 10011-4311 PHONE: 212-242-3600 
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All prices subfect to chsnge. Delivery sut^ect to ayailability 
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PROGRAMMING PRODUCTIVITY TOOLS 


C-TREE & R-TREE 

B-TYee File Manager Now Has Report Generator 


THE SPINDRIFT 
LIBRARY 

Fully Functional Fortran Library. 

Spindrift’s srn<x>th package offers 
something previouky unavailable to the 
Fortran buffs . a basket of functions, 
packed to the brim No more tedious 
coding. Just call on Spindrift with it’s 
armoury of functions 
Any number of Windows may be 
defined, each with a striking border 
and bnlliani color Define “pop^p" 
screens, Save/Restore images, set Cur- 
sor shape Snare an entire saeen into a 
Character array 

The Keyboard; read it without echo, 
or sense any keypress during execution 
Cur»r controlled directly with 
Edit keys. 

DOS interface includes Call System- 
Call Exec, Findfrsi/Findnext for {*) and 
file searching. Search the Path, sub- 
directory and file marupulation, com- 
mand line argument parsing, date/time 
functions, DOS envuonment access, and 
much more. Other utilities also included 
Specify compiler, Microsoft or Ryan 
McFarland List $149.00 Us $129.00 


c-tree: The only major b-tree file man- 
ager that comes with built -in network 
support rather than a costly separate 
version, c-treeTM is sturdy code that 
has weathered many seasons of pro- 
longed and widespread use It comes 
in C source, so you can modify it to fit a 
special case, permits any nun^r of 
keys for a data file— alpha, numeric, 
even floating point, handles files with 
varied record lengths, and multiple 
keys in one index file In short, you get 
the works— and there are no royalties 
C-tree's design splits nodes to allow 
any number of users to access an index 
file simultaneously even when updates 
are in progress Sc multi-user config- 
urations and adaptation to networks are 
possible Record-locking routines are 
provided for DOS 3 x, UNIX XENIX 
C-tree can travel Tfests in many envi- 
ronments prove that c-tree gives your 
application a ticket to anyvrtiere 

r-tree: thousands of c-tree users (and 
you] now have a suddenly expanded 


ability to produce ad hoc reports from 
files maintained by c-tree (v 4 IE or 
later], side-stepping the elaborate C 
coding usually ent^ed 
Once you link a descnption of the 
field characteristics of the data files to 
the r-tree library, you are tree to use an 
ordinary text editor to wnte any num- 
ber of report scnpts with no further C 
coding Reports can access data in 
several files, select to match complex 
searches, join the findings, into new logi- 
cal records, sort them, calculate new 
fields and columns, tabulate by any 
number of control breaks Your scnpt 
files show visual representations of 
report images— not just rows and col- 
umns. but customize layouts 
r-tree TM comes in source code and is 
designed for the same portability c-tree 
brings you Pits any compiler 

Lost PC Express 
c-tree F0660 $395 $28S 

r-tree F0665 $295 $235 

Combined F0664 $^ $499 


ESSENTIAL C 
UTILITY UBRARY 

400 Functions, 30c Each 

You've probably seen the speed and 
power of Essential's C function library 
without knowing it. Software greats have 
been using ii for some time to give 
today ’s top products pizaz and pianache 
Now grown to 400 functions E^ntial 
produces pop-up menus, saves and re- 
stores screens and windows to disk or 
memory in as little as 1/IOth second, and 
claims the fastest video output available 
Library has 50 business graphics func- 
tions. 40 string handlers, 28 functions for 
printers. 18 for mice. 1 1 for time and date. 
EXDS interface functions for disk error trap- 
ping. directory and file creation and man- 
agement, lots more. Everything in source, 
including sample programs. We have ver- 
sions with pre-built libraries for the well- 
known C compilers, and a source code 
librarian is supplied for rolling your own. 

list lC Express 

C Utility library $185 $119 

Essenti^ Graphics $250 $183 

Essential Communications $185 $125 

with Breakout Debugger $250 $189 


Shopping List for the Power Workbench 


ASSEMBLER 

Microsoft Macro Assembler with Utilities . 
PLSNi 96 by Phoenix. Macro Assembler . . . 
ASSEMBLER Support 

Btrieve Softcraft’e RIe Maneger 

QSSCQ\....Devlce inaependeni graphics . . 
BASIC 

Microsoft BASIC MtpnieUor XENIX . . . 

Microsoft QuickBASIC... Ver4.0 

Turbo BASIC NEW from Borland 

BASIC UBRARieS A UTILITIES 

Btrieve Softcraft’s File Maneger 

QSSCQI....Oevice//TCfeper)Cfer)rL/brsry ... 

Halo Graphics by Media Cybernetics 

Source Pnnl..Aldeberan‘s beautifer 

TyMDiegrammer..A/sofrDmAfdaberan . . . 
C LANGUAGE COMPILERS 

C86 PLUS by Computer Innovations 

Lattice C Compiler Now ver 3.2 

Lel’e C Compiler from Mark Williams Co . . 
Mark WIIMems C full developmsnt system . 
Microsoft C Compiler with fne CODEVIEW 

Mleroeoft OulckC....Spec/e/ Price 

Ttirbo C New from Borfand 

C UBRARIBS—Communleetlene 

Aeyneh Maneger by Blaise 

Qreenleaf Communications 

Essential Communicetlons 

Essential Communicatlone Plus 

C LIBRARIES— PILE MANAGEMENT 

Btrieve Softcratt's Flla Manager 

Btfieve/N File Management for Networks. . 

Ctree by Feircom.with full aource 

Rlrae...flepo/t Gen. torCtree 

CtreeARtree Speciat Combination 

dBC ISAM Acceseea dBase files 

with Source code 

dBC III Plus multiuser 

with Source code 

Opt Tech Sort Super fast sort for Btrieve . . . 
C LIBRARIES— Oraphlee 

Essential QrapNcs..no royalties 

QSSCQL..Devlce independent araphics . . 
OSS Metafile Interpreter stores images . . . 

Halo by Media Cybemellcs 

with Dr Halo 111 Paint Utility 

Halo For Microsoft Languages 

C LIBRARIES— Screen Design 

Curses from Lattics.UNIXIook8iike 

with sourcs 

C Worthy.. ..by Cusiom Design Systems . . . 

C Worthy with Forms 

Greenlssf Data Windows 

with sourcs 

Microsoft Windows Dev. Toolkit 

Panel Plus by RoundhIII 

View Manager lor C, Blaise 

Vitamin C...Crealive Programming 

VC Screen. .Source code Generaior 

Windows tore 

Windows lor Data 

Zview.... Data Management Consultants . . . 
C UTILITY LIBRARIES 

Basic C.... Basic-like routines /or C 

Blaise C Tools Plus/5.0....//ArsC & OuickC. . 

Blaise Turbo C Tools.. .//TurboC 

C Food Smorgasbord by Lattice 

C Utility Library by Essentlel.SOO functions 


UST US 
150 109 
195 90 


350 Csll 
99 Csll 
99 64 


245 169 
495 375 
300 219 
99 75 

77 67 

497 397 
500 299 


175 135 
185 139 
185 125 
250 169 


245 169 
595 429 
395 265 
295 235 
650 499 
2S0 169 
500 349 
750 499 
1500 995 
149 105 

250 163 
495 37S 
295 235 
300 219 
440 299 
595 434 


125 99 

250 199 
195 Call 
295 Call 
225 155 
395 249 
500 Call 
495 395 
275 199 
225 198 
100 61 
195 149 
295 259 
245 175 


175 139 
129 99 

129 99 

150 109 
185 119 


Oreenlaaf Functions 

PforCe by Phoenix, vast library 

OTHER TOOLS 

BASTOC...JM/. Translates BASIC toC 

dBX Translator. dBASE to C translator . . 

with Library Sourcs 

Pra/C..,,by Phoenix, like UNIX lint 

PC-LINT..by Gimpe/, subset of UNIX Lint . . 
COBOL 

Micro Focus COBOU2 

Micro Focus Toolsst 

Micro Focus Paraonal COBOL 

Microsoft COBOL Inc. COBOL Tools 

for XENIX 

RM/COBOL..by Ryan McFar/and 

RM/COBOL85...AA/S/AS 

COBOL Support 

Btriava Softcraft’s RIa Manager 

OSSCQI....Oev/ce Independent graphics . . 

Halo from Media Cybernetics 

RM/Screens.. Screen genera/or 

RM/Net+ S...R/M COaOL nefworic/ng 

DBASE A RELATED PRODUCTS 

Applications Plut....Fcx & Geller 

Brief A dBrlel . Editor/Macro lang lor DBase 
CUppeT.....Nantuckei's DBase Compiler . . . 

DfiaA-p iVa//so/f 

dBC tllPlus supports multiuser commands 

with Source code 

dBC ISAM...accesses dBase hies 

with Source code 

dBX Translator dBASE to C translator . . 

with Library Source 

dFlow Wailsolt 

Documenter. iVa//so/r 

FoxBase-* Fox Software 

Multiuser version 

OuickCode Plus Fox i Geller 

QuickEntry Fox A Ge//er 

OuiekRep^ Fox A Geller 

Source Print Aideberan's beautifer 

Tree Diagrammer. A/so from Aldeberan . . . 

Ul Programmer ..lVa//so/f 

FORTRAN Compiler* A Utllltiea 
QSSQrapNcs Development Toolkit.. .CG/ . 

OSS GKl..Kerne/Sys.A/VS/ Lave/ 26 

Halo from Media Cybernetics 

Microsoft Fortran. Ver 4.0, /nc. CodeView . . 

for XENIX 

R/M Fortrati-.ANSI 77 by Ryan McFarland. 

for XENIX 

Spindrift Library. .. Sy Sp/ndr//r tabs 

Source Print 

Tree DIagrammer 

PROLOG 

APT . PROLOG 7u/or 

Arity PROLOG Compiler A Interpreter ... 

Arity PROLOG Intafmter 

Aritv Standard PROLOG 

PROLOG-66 Plus So/ur/onSysrems .. 

TUrboPROLOG.-Sor/and/nf/. 

Turbo PROLOG Toolbox... Sor/and 

TEXT EDITORS 

Brief from Solution Systems 

dBrief . Macro lang lor Brief A DBase . . . 

Brief A dBrlel Combo 

Condor Edltor....CondorCorp 

Epsilon..,. Lugaru 


LIST 

US 

185 

139 

395 

194 

495 

399 

550 

419 

950 

725 

295 

144 

139 

125 

900 

795 

900 

795 

149 

134 

700 

Call 

995 

Call 

950 

675 

1250 

995 

245 

169 

495 

375 

300 

219 

395 

335 

300 

249 

499 

279 

275 

Call 

695 

Csll 

60 

SO 

750 

499 

1500 

995 

250 

169 

500 

349 

650 

419 

950 

725 

149 

124 

295 

244 

395 

Call 

595 

Call 

295 

170 

99 

59 

295 

170 

99 

7S 

77 

€.' 

295 

2U 

495 

375 

495 

375 

300 

219 

450 

Call 

695 

Call 

595 

399 

750 

599 

149 

129 

99 

75 

77 

67 

65 

SO 

650 

569 

295 

229 

95 

77 

250 

199 

100 

63 

100 

64 

195 

Call 

95 

Call 

275 

Call 

130 

69 

195 

149 


KED\J.....Manslieid..idenUcai to XEDIT 

Pmate.....Pboenix 

Vedit Plus Compuview 

DEBUOQERS 

Advanced Trace 86.....Morgan 

CSptH»...Source debugger tor Lattice C .. 

Periscope 1...6oard. Switch, ^Itware 

Periscope iL.8rea*ou/5w//c/r A Software . 

Perlacopa IL....So/fw8re only 

Periscope lll....8Mftz 

Padseope WL.IOMhz 

Pfix 66 P1us....Pboen/x symbolic debugger. 
PHOENIX 

C/PAC PForceAPre-C 

Pasm 86 Macro ASSEMBLER 

Pdisk. Disk Manaaement Utility 

PFantesy six-pack take-away 

PFinIsh Profiler 

PFix 66 Plus.Symbollc Debugger 

PFor^ Uff/i/y //brary 

PfofCe...P/orce/orC 

PLln\nZ6* ...sophisticated overlay linker . . 

PMaker. make utility 

Pmete 7exfEdi/or 

Pre-C Super-saf of UNIX Lint 

Ptel Binary Transfer Program 

POLYTRON 

PolyBoost.-.Software accelerator 

PolyDesk lll..3rd Generation Desktop org . 

PolyLlbrarlan.Library Manager 

PolyUbrsrIan II 

PolyMake Complete MAKE Utility — 

PolyShall UNIX-iike Command Shell. . . 

PolyXRBF2...Cross Reference Util all lang 
PolyXREF2...5fng/e Language support . . . 
PVeS Corporate . Source Code Conrro/ . . 
PVeS Personal Personalised ver of above 
PVeS Network ..Powerful Ver. ofPVCS . . . 
RYAN MePARLAND 

RM/COBOL ANSI 74 Standard 

for UNIX or XENIX 

RM/COBOL8S ANSI 85 Standard 

RM/FORTRAN ANSI 77 Standard 

for UNIX or XENIX 

RM/NET*5...COeOL Networking 

RM/Screens.....COSOL 65 Screen generator 
SOFTCRAFT 

Btrieve Softcraft's RIa Manager 

Xtrleve... Query language for Btrieve .... 

Report Option for Xtrieva 

Btrieve/N File Management tor Networks . 

Xtrieve/N Muiti-user Query 

Report Optlon/N...Mu/r/-user Rep Opt . . . 
XOL SQL tor Btrieve 


LIST 

US 

125 

99 

195 

98 

IBS 

129 

175 

119 

175 

139 

345 

289 

175 

139 

145 

105 

995 

795 

1095 

875 

395 

194 

495 

299 

195 

98 

145 

69 

995 

549 

395 

194 

395 

194 

395 

194 

395 

194 

495 

259 

125 

66 

195 

96 

295 

144 

195 


60 

64 

99 

73 

99 

73 

149 

109 

149 

109 

149 

109 

219 

169 

129 

99 

395 

309 

149 

109 

Call 

Call 

950 

675 

1250 

999 

1250 

995 

595 

399 

750 

599 

300 

249 

395 

335 

245 

169 

245 

220 

145 

128 

595 

429 

595 

459 

345 

269 

796 

595 


SUPER SPECIAl....50% Discount 

In-synch . Remote Control Computing. Use a PC at one 
location to easily access any software, spreadsrieet, 
memo, files at anotfier location just as if you were sit- 
ting in from trie remote computer. PC Express is offering 
you two for me price of one— just $295 for both 
Condor Editor... An unPeataPle editor with more com- 
mands. more features, more "Beils & Whistles", no matter 
what language you use Normaify $130.00. New price $6895 
Limited stock on twth items, call for availabiliiy 
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PC EXPRESS- PROGRAMMER’S WORKBENCH 


HALO 

Graphics Tools for 
Software Developers 

When dwoang your grafrfucs tods for 
software develc^amwit. performance is 
cruoai The best proof of HALO'S super- 
K3r performance is in the number of In- 
d^iiendeni Software Vendors (IS^fs) that 
develop and distribute HALO-bcised 
applications Over 190 ISVs select^ 
HALO because HALO out performs the 
rest. HALO is easier to program and 
shorts time-to-market; HALO is oom- 
frfete with over 190 functions. 17 program- 
ming languages, and HALO supports a 
wider range of devices— over 1 10 

Since 1981 HALO has been the indus- 
try standard library of graphic subrou- 
tines for the PC HALO has an installed 
base of 60.000* end users and hundreds 
of site licenses 

A single cc^y of HALO indudes all 
device drivers, your cdioice of one com- 
piler binding, LeamHALO (an interactive 
njtonal), free 800 * technical support, 
and the license to use HALO on one 
machine Flexfole. practical bcensang 
terms are available for ISVs and "Sites ' 
List Ours 
Hak) S300 S219 

with Dr Halo HI t440 $298 

Halo for Microsoft $4M 


GREENLEAF 

LIBRARIES 

Ainctfons 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers Emfirfiasizes nghi func- 
tional groupings to minimize loa^g 
code which your ^plication may never 
use. Manual's 250 pages help selea 
functKms. as do demos, bulletin board 

Communicatkms 

Ccxnmunicate from wnhin your own C 
programs! Over 120 functions and 
demo programs m C and assembler 
source to set up mierrupt-dnven asyndi 
ccmunuTucahons for up to 16 diannels 
Up to 9600 baud, ASCII or binary, any 
parity or word length, 82S0 UARTs. 
Xon/Xoff and Xm^em, WidelVack re- 
ceive Goodbye separate communica- 
tions software ^3e^ c^piler 
Date Wtidows 
Windows, menus and data entry do 
work together .when you utilize Gre^- 
leaf 's screen architeci This smooth 
screen designer offers device inde- 
pendence. logical windows, table driv- 
en data entry and economical pncmg 
Source code is also available 

List Ours 

Commurucations tl8S $139 

Functions $18S $139 

Data Windows $225 $169 

Complete 3 in 1 Pack $596 $399 


VTINDOW^S FOR DATA M'soA windows Comp 


W indows for DataTM adds the pizazz 
and practicality of window parti- 
tioiung for entering data in your applica- 
tion. Powerful field-level functions let you 
specify prompt string, field length, data 
t^, screen location, picture, receiving 
variable, etc Ffold options can require or 
prevent entry, cause be^ing on invalid 
entry or overflow, attatdi field -speafx: help 
messages, functions to call for entry valida- 
tion You control which keys clear a field, 
jump to next or prior fields, quit, etc 
The Windows for C subset has all the 
wiiKiowing functions without data entry 
Unlimited windows, defined in C struc- 


BTRIEVE B-tree File 
Manager Plus Add Ons 

If networks are on your horizon, betting 
your future on Btrieve as the one file man- 
ager for your C. Pascal. BASIC, and 
COBOL pro)ects looks like a smart move 
Reason’ Novell bought Btrieve's creator 
Btrieve’s functicm library takes complete 
charge of all file creation, indexing, read- 
ing, wnnng. insertion, deletion. ^»oe 
recapture, forward and backward search- 
ing Its balanced-tree indexing scheme 
finds any key in a million in four or less 
accesses rilesmayhavei4ito24 indexes, 
fixed record length to 4090 characters; 
variable length to 64k. indexes up to 255 
characters, files of 4 billion bytes 
List $245, Ours $169 Network Version 
Usi $595 Ours Only $429 And Ask 
about Xtneve for Btrieve file inquiry, and 
Rtneve for report writing All three in ver- 
sions for any network that supports the 
MSDOS 3 1 file sharing function 


PANEL PLUS Screen 

Favorite Has Library Source 

There are no screen design and data entry 
tools quite like Panel Plus With it you 
design a saeen under program control, 
use Panel 's utility to 'run ’ and test it field 
by field, then piass n to Panel’s code gen- 
erator which delivers C source code to 
work with as you please The code calls 
Panel Plus's function library, but now the 
library comes m source, so everything is 
portable and changeable 
Has every imaginable feature A 
screen can have 10(X) fields stacked 127 
levels deep Eadi field can be boxed, 
colored, multi-row, word-wrapped, 
scrolled four ways, linked to help mes- 
sages. matched to a picture, validated 
after data entry— it's exhaustive 
Operates in graphics mode via inter- 
faces of graphics products it supports 
Handles EGA s 43 line screen Adaptable 
to various keyboards, screens, operating 
systems Mapr tool with years of evolu- 
tion List $495. Here $395 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS ANSI CO' 

Ask for 




For serious applications stick to the tools 
that stick to the standards Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards 
At the heart of the system is the CGI 
standard Development TboUoi It has all 
language interfaces and device dnvers 
for keyboards, mice, pysticks. tablets 
printers, plotters, cameras The dnvers 
corriF^etely insulate your application 
from concern for device idiosynCTacy 
GSS Kernel TT'^ conforms to AN3 s GKS 
2b and has all its dnvers and language 
bindings. Macro level tools to draw, ci^or. 
segment, transform, store and recreate 
an ob)ect TTie Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on vanous devx^es 
Quality software’ IBM thinks so They 
s^ GSS under their own label Royalties 
Needs 256k 


CGI Dvlpmt Toolkit 
Kernel System 
Kemal for IBM RT 
Metafile Interpreter 


Let 

$486 

$495 

$796 

$296 


Ours 

$375 

$375 

$645 


tures for reference throughout your pro- 
gram. can be made either to pc^ up or 
permanently overwrite the saeen Rou- 
tines scrcrfl and highlighi lists with arrow 
keys, read and scroll ASCII files both ways 
in windows Logical treatment of video at- 
tributes permits unchanged programs to 
run on color or monochrome Cdors of 
windowsaiesetindividually Allfunctions 
are in separate modules Only those used 
arelinked Onlybunersholdirigon-screen 
or temporarily obscured vnndows occu- 
py RAM. others released dynamically 
Qear documentation 
^lecify cxxnpUer Usi PC Express 

Windows for Data $29$ 

Windows for C $195 $149 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/S 0 from Blaise Com- 
puting Inc helps you to quxrkly 
build professiona] ar^lications using the 
full power of Microsoft C 5.0 and QuxdcC 
Now you can concentrate on program 
creativity by having full ccxitrol over 
DOS. menus, interrupt service routines, 
memory resideni programs, fast direct 
video access, windows: printer and key- 
board control, and more’ 

Blaise Computing's attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, arid a 
compr^iensive. fully-indexed manual, 
makes C TOOLS PUJS/5.0 the choice for 
expienenced developers as well as new- 
comers to C 

C TOOLS PLUS/5 0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C S O command line envir- 
onment Complete documented source 
code is included so that you can study 
and adapt it to your speabc needs 

list Ours 
C TOOLS PLUS/5.0 $129 $99 

ThTboC TOOLS 129 99 

C ASYNCH MANAGER ITS 135 

Turbo POWER TOOLS 99 75 

T\irbo ASYNCH PLUS 99 75 


swung 

C-WORTHY 

INTERFACE UBRARY 

T he C-WorthyTM Interlace library 
wr^ an entue user interlace 
around your ap^bcation Its full power 
can be summoned by only a few high 
level calls. Sourxj exaggerated'’ A suigle 
function call can set up a complete text 
editor in a screen window Reoerttly ac- 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter- 
face Library have been added 
• High level calls pc^ menus and scroll- 
able chcHce lists to the screen, restoring 
the background when disnissed 
• Windowing facilities open portholes of 
up to screen size for viewing vutual 
screens larger than the physical screen 
•Full ccmtext-sensiTive help screen man- 
agement takes over these chores and 
error messages Automatic routines inter- 
rupt with pageable text windows explain- 
ing wha to do next 

Novell found it 'played a key rede and 
accelerated development ' in making its 
NeiWareTM utilities easier for usere In- 
genious demo call for n 
Ask for List Ours 

C-Wonhy $196 Call 

with Forms library $295 Can 

BASTOC BASIC Into C 

For a trifling pnee BASTOCTM moves 
truckloads of BASIC code over to C It s a 
translator vrfuch takes in Microsoft Ex- 
tended BASIC and emits pure K&R C for 
Microsoft or LaRice Structures even con- 
voluted BASIC code Optimized to dra- 
tnatx:ally reduce execution time Dyna- 
rmc string allocation ends BASIC s cata- 
tonic halts for garbage collection Huge 
worksaver List $496, Us $^ 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


PVeS allows programmers. pro)ect 
managers, librarians and system ad- 
ministrators to control the proliferation 
of revisions and versions of source 
code m software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 1(XX) com- 
panies rely on PVCS to store and re- 
trieve multiple revisions of text It 
maintains a ccxnplete history of revi- 
sions as an "audit trail generates 
status reports, and uses intelligent 
difference detection" to muumce 
disk space for each new version. 

On Corporate and Network PVCS «- 
multaneous changes to a module are 
merged into a single new version If 
changes conflict, the user is notified 
The "Logfiles" used to track changes 
are interchangeable between any 
PVCS produa 


Corporate PVCS is for multiple pro- 
grammers It includes ‘branching " to 
maintain code when programs evolve 
on multiple paths Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS. but excludes mul- 
tiple programmer features Network 
PVCS is the Corporate version for 
LANs File locking and security levels 
can be tailored to each pro)ect 
PolyMske Still using a prehistoric 
Make’ Step up to PolyMake. the most 
popular and powerful Make utility 
Most flexible macros of any Make 
Now integrated with PVCS and Poly- 
Ubranan (or faster pierformance arid 
precise configuration management 
Ask for List Outs. 

Personal PVCS $149 $109 

Corporate PVCS $395 $309 

Network PVCS CaU CaU 

PolyMake $149 $109 


Rayrnwiti We iionor MasierCard. Visa. Amar- 
lean Express (no surcfwqai- checks m ad- 
vance. or lunds wired to PC Mpress. do Chenv 
icai Bank. 12B East 86 St.. New York. Account 
034 016056. COO (U.S only) lor cash, monay or- 
der, certified check (no lae). NY Slate, add sales 
tax. Purchase orders accepted from larQer cor- 
porations and instiluiions at our discretion if 
you scree to net 30 days plus 2V« a month late 
penally thereafter 

• Nppt w i a Nsndant: U S.. UPS Surface: 1st 
product $6. asch sdd’l S3. UPS 2nd Day Air: 1st 
product S12. each add'l S6 UPS Next Day Air 
and PaderaJ Express shipment coeis based on 
weight. Intemalional: Charges vary by destina- 
tion and carrier SIO per ahippir>g container tor 
export lorma Ax parcel post st your nsk beyond 
collected insurable amount 


For Orders or Literature, Call Us Toll Free at... 

PC EXPRESS ' 

A Division of PC BRAND. 150 Fifth Ave.. New York, NY 1001 1 

1 - 800 - 321‘7733 

PHONE: (212) 242-36(X3: FAX: (212) 627-1171; 

TELEX: 667962 (SOFT COMM NYK) 

C 1968 PC EXPRESS Prices terms and specificaiions subiect to change without nonce 
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PC EXPRESS: YOUR SOURCE FOR 
dBASE ENHANCEMENT TOOLS 


APPLICATIONS PLUS For dBASE 


WALLSOFT’S THE UI PROGRAMMER 


TJie Complete dBASE 
Omipankm 

Who says you can 'I have it all'’ 

APPUCATIONS PWShaseverything 
you need to get the most out of dBASE 
An ap|:^tion generator (QUICKCOOE 
PLUS), relation^ report writer (QUICK- 
REPORT). and graphics system 
(dCRAPH) 

QUICKC^DE PLUS offers dozens of 
features you've never seen before in a 
dBASE code generator Relational appli 
cations that read, display, and update a 
dozen or more databases simultaneously 
'Real-time ' calcinations, performed on 
screen as the user enters each field 
Forms up to H screens long, with the 
ability to pass data between saeens 
Ccmiputational formulas that automati- 
cally combine data from different data- 
base 9 Data types 16 field types 

QUICKREPORT is a full-featured rela- 
tional report wmer. which combines up to 
6 datab^es in one report, handles many- 
to-one relations, fancy printer features 
(like bold and italics), computed fields, 
and up to 16 levels of totalling and son- 
ing 

dCRAPH IS a graphics system that pro- 
duces bar. pie, line, and piebar chans 
directly from dBASE data Dozens of op- 



tions let you tailor graphs to your needs 
APPUCATIONS PLUS is 1(X3% compa- 
tible with Qipper and Fox BASE ♦ 



list 

Ours 

APPUCATIONS PLUS 

$499 

$299 

QUICKCODE PLUS 

$295 

$170 

QUICKREPORT 

$295 

$170 

OUICKENTRY 

CaD 

Cdl 


BRIEF/dBRIEF 

ITie Power Environment for dBASE Programming 


Many worthy utiifly products supply 
needs that dBASE* s programming lan- 
guage doesnl— dUTILTM, dFLOWTM 

and a host of others lYouble is, you have 



to use them separately, then ccmbine 
their output into your dBASE program 

files 

No longer dBRIEFTM, written in 


BRIEF'S macro language, grabs hold of 
BRIEF and mms it into a complete dBASE 
III and III Plus programming domain 
Using BRIEF'S underlying shell capabili- 
ties and Its own interfaces. dBRIEF can 
run external utility libraries, plus dBASE 
Itself, and link to the CUpperTM, 

Foxbase + tm and Oux:ksJver compilers, 
all with dBRIEF still loaded and running 
the ^low Ii can do what BRIEF already 
does plus 

• Convert a saeen layout into dBASE 
code for interacuve data entry 

• Display dBASE file structures in 
windows, a great conv^uence alongside 
your program files 

• Expa^ keystrokes into full dBASE 
statements 

• Indent automatically for clegic 
di^lay 

• Create databases, index files, invoke 
A^ion-Thte's dFORMATTM and 
dCONVERTTM, draw lines and boxes 

‘Simply marvelous programming en- 
virorunent for wnting and editing dBASE 
programs ", PC Magazine. 7/06 Source 
code induded! 

Requires BRIEF 1.32 or later and 384k, 
5)2k to run dBASE within dBRIEF. 640k 
and harddisk recomm^ded 

BRIEF/dBRIEF List S275 Ours caB 


dBC Identical dBASE m Pfus Files Using C 


d BC'l'M IS a series of C libraries from 
Lattice lA^uch creates, accesses and 
updates files identical to those of dBASE 
Itself So dBASE can read and update the 
files too 

What for’ It means both C and dBASE 
applications can operate cm the same 
data bases interchangably. It means C 
programmers can interface wHh the big 
market of dBASE users out there, yet 
side-step the dBASE language It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graprfucs. statistical analy- 
sis, ail the things dBASE cannot ck) It 
means the ^leed and power of C to im- 
press clients accustomed to dBASE' 
dBC's functions parallel all dBASE ’$ file 
handling commands, many decomposed 


to permit duect data manipulation * 1^0 
ea<:± of data, index, and memo files may 
beopenatcHice It's so complete an ISAM 
package that you can forget dBASE and 
use dBC only for C programming 
Our versions of dBC mimic' file formats 
for dBASE II and III and now dBASE UI 
Hus makes your programs network 
ready' as many stations as a network 
allows Hands-off mode handles record 
and file locking and unlocking automat- 
ically Cfose in functions give you direct 
lock/unlock control 
Supports aU four memory models 
Specify compiler and dBASE version 
Call for Source Pricing 
dBasell. lU List S2S0. Ours $169 For 
dBasetllPlus Lost $750 Ours $499 
Call for Full Source Pricing 


Code generator for dBASE 

The UI Programmer was developed for 
professxinal dBASE programmers who 
have been frustrated in the past by code 
generators Up until now, a serious 
dBASE programmer had to take what- 
ever code a generator produced and 
modify It to their needs With UI, the 
developer can gwerate exactly the 
dBASE code wanted 

UI (User Interface) has two mam func- 
tions the first IS a powerful forms editor 
to create sophisticated screen and menu 
forms m a matter of mmutes TTie editor 
IS completely menu -dnven It works on 
the "pomt and-shooi ’ pnnaple-just put 
the cursor where you want and tell UI 
what to put there 

UI's other, more important, mam func- 
tion IS generating code for the forms 


you've designed Once you have a form 
the way you want it. you call up the 
'Generate ' menu, and tell UI which tem- 
plate you want to generate the code 
with 'fiat 's the key -each template tells 
UI to produce a different kmd of dBASE 
program 

It s through these templates that you 
can program the way UI generates 
source code You can use the templates 
that come wnh UI "as is" (there are 
about 25 of them) completely rewrite 
them, or write your own So you don't 
lose control of design, like you do wnh 
other generators You just let UI do the 
tedious work 



List 

Ours: 

UI 

$295 

$244 

DOCUMENTOR 

$295 

$244 

dFLOW 

$149 

$124 

DATA-p 

$ 60 

$ 50 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 


You dBASETTM programmers know what 
an expressive and readable language 
dBASE is It's a very ccxnfortaUe devel- 
opment environment But the price IS de- 
based performance Even cwnpiled 
dBASE doesn t offer the speed that some 
users require these days The kmd of 
speed offered by software written m the 
C language The ansviter is dBxTM, 

dBx translates dBASE to C It offers you 
a major competitive advantage over the 
next dBASE programmer Keep vmting 
m dBASE l^e every application all the 
way to completion. Thm use dBx to 
translate them top to bottom to C! 

Other advantages C is portable, even 
to other operatmg systems like UNIX/ 
XaiixTM, Tb the Macmtosh or Amiga 
dBx gives your appUcaticms a passport to 
places dBASE cannot go. 

Has Its own file manager (or single 
user, but Iinksio major C file managers- 
c-tree and dBC— for compatibility wuh 
dBASE filesor multi user support We 
have everything youH need, mcludmg 
good advice. . ^ 

List Ours 

dBx $550 $419 

with Library Source $950 $725 

Call for Full Source Pncmg 



OVERDRIVE TcUte the Doze out of DOS 


If you are one of the millions of personal 
computer users who are frustrated by 
slow disk access, you need OVER- 
DRIVE Overdrive will make your disk- 
limited programs such as databases run 
faster How fast’’ It depends upon your 
particular circumstances, but SO'M} speed 
increases are nx uncommon 

For example, a dBase III accounting 
program ran 50% faster and a large 
Condor 3 database whose SORT tune 
was 60 mmutes. ran the same sort under 
Overdnve m 13- 

Overdnve is not a disk cashe. an op- 
tunizer or a RAM disk In fact. Over- 


dnve will run even (aster on your RAM 
disk because Overdnve eliminates the 
DOS "thmkmg tune", not the disk ume 
Overdnve hocks itself mto DOS and 
replaces as old slow program code with 
m^em. effioeni weU-deagned 
routines 

Overdnve adds handy dueciory uhli- 
iies and improves the speed of DOS 
backup and cc^y funcuons remarkaUy. 
Runs uansparently and takes up only 
2K6 of RAM for itself plus around 1/2KB 
p>er Megabyte of hard disk capacity 

Ours: $69.95 


For Orders or Literature, Call Us Tbll Free at. . . 

PC EXPRESS ' 

A Division of PC BRAND, 150 Fifth Ave., New York. NY 10011 

1 . 800 - 321-7733 

PHONE: (212) 242-3600; FAX: (212) 627-1171; 

TELEX: 667962 (SOFT COMM NYK) 

O 1968 PC EXPRESS** Puces. lemu and speciftcaiions subiect to change without notice 
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Help in choosing among the ANSI-77 standard FORTRAN compilers for the PC, and in 
upgrading a standard five-slot PC with a 386 processor. 


386'INGArC 

I’ve been considering trading up to a low- 
cost AT or installing a 386 motherboard in 
my old five-slot IBM PC — upgrades I’m 
guessing will cost about the same. Which 
is the better way to go? 

Thomas J. Twardzik 

Memphis, Tennessee 

Which route you should choose depends 
largely on personal preference and how 
you use your machine . 

Upgrading your PC to an 80386 ma- 
chine offers several advantages. The obvi- 
ous advantage is the increased speed. 
Your properly upgraded PC would easily 
outrun an 8-MHz AT in most situations. 
More important, however, is the flexibility 
a 386 machine would give you in the fu- 
ture. Though either a 286 or 386 machine 
will run OS/2, software manufacturers 
have already marketed other powerful en- 
vironments, such as Microsoft Win- 
dows/386, MV/386, and DESQ- 
View/386, that take advantage of the 
awesome power of the 386 and run only on 
386-based machines. 

There are also advantages to buying a 
new AT machine, however. One obvious 
advantage is the newness of the equip- 
ment. Your PC’s keyboard, hard disk (as- 
suming you've added one), floppy disks, 
and other equipment won’t last forever. 
Other advantages include more slots than 
the five in your PC arul a faster hard disk. 
Overall, you’d have a system that operated 
more smoothly and that left you plenty of 
room to grow. 

With that said and done, you’ ve got sev- 


eral attractive options no matter which 
route you choose. If you decide to install a 
386 motherboard in your PC, a task that’s 
surprisingly easy, your best bet is the 
Hauppauge 386 Motherboard ($1,495; 
Hauppauge Computer Works Inc., Corn- 
mack, N.Y.: (516) 360-3827). The Haup- 
pauge runs at 20 MHz and comes in a five- 
slot version for PCs and an eight-slot 
version forXTs. 

As a much less expensive option, how- 
ever, consider going with the Inboard 
386IPC (Intel Corp., Hillsboro, Ore,, 
(503) 629-7354) — a $995 board that plugs 
into one of your PC’s slots and delivers 16- 
MHz performance. The Inboard won’t 
boost overall system performance quite as 
much as the Hauppauge, and you won’t 
get any 16- or 32-bit expansion slots, of 
course. But this excellent product offers 
more bang for the buck than anything else 
around. 

IfyouoptforanAT compatible (IBM tw 


■ If you decide to install a 
386 motherboard in your 
PC, a task that’s 
surprisingly easy, your 
best bet is the Hauppauge 
386 Motherboard. 


longer offers the True Blue AT), you’ve got 
countless attractive options. Peruse your 
back issues of PC Magazine for our fre- 
quent roundups and reviews of AT compa- 
tibles to find a machine in your price range 
that suits your needs . Our most recent fea- 
ture concentrated on machines costing less 
than $1,500 (’’The Cheapest ATs Ever,” 
PC Magazine, February 16, 1988). 


FORTRAN FOR THE PC 

While reviews for BASIC and Pascal com- 
pilers abound, I am at a loss to find a FOR- 
TRAN compiler for the PC. My main con- 
cern lies in the completeness of the error 
messages and in adherence to the ANSl-77 
standard. I am an undergraduate student 
majoring in mechanical engineering. 

Herm Harrison 

Cincinnati, Ohio 

Three FORTRAN compilers for the PC de- 
serve mention. All adhere fully to the 
ANSI-77 standard and add the popular ex- 
tensions, such as IBM/VS and DEC VAX 
extensions. All also make use of similar er- 
ror messages. Your choice will depend 
upon the cost arul upon other features of 
the compilers. 

Lahey Computer Systems Inc. (Iruline 
Village, Nev.; (8(X)) 548-4778) markets 
several FORTRAN compilers, each meant 
for a different class of user. The $95 Lahey 
Personal FORTRAN 77 offers the full 
ANSI-77 standard (though rwt the exten- 
sions) and an on-line debugger, but it lim- 
its program size to a maximum of 64K. 
F77L, the origiruil of the Lahey line, is a 
more powerful version of its cheaper sib- 
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ling and sells for $477. F77L supports 
most popular extensions to the ANSI-77 
standard, offers a maximum program size 
of 640K (minus operating system), and 
supports interfaces to Microsoft Macro 
Assembler and Lattice C. An upcoming 
version will provide an interface to Micro- 
soft C. Lahey also offers 16- and 32 -bit 
versions of F77L that allow faster execu- 
tion and support programs of virtually un- 
limited size. 

Microsoft's extensive line of compilers 
includes Microsoft FORTRAN ($450: Mi- 
crosoft Corp., Redmond. Wash.; (800) 
426-9400: (206) 882-8080). Microsoft 
FORTRAN supports a maximum program 
size of 640K and includes Microsoft' s pop- 
ular CodeView debugger. Perhaps the 
biggest advantage this compiler offers, 
however, is its ability to interface to sever- 
al compilers across the Microsoft 
line — Microsoft Macro Assembler. C. and 
Pascal, and QuickBASIC 4.0. Inmid-Feb- 


ruary. Microsoft is scheduled to ship Ver- 
sion4.l of the FORTRAN compiler, which 
will allow development of programs for the 
OSI2 environment. 

Austec Inc. (formerly Ryan-McFarland 


■ Lahey markets several 
FORTRAN compilers, 
each meant for a different 
class of user. 


Corp.. Rolling Hills Estates. Calif; (213) 
541 -4828) sells its RM/FORTRAN compil- 
er for $595. RM/FORTRAN ships with a 
sophisticated program development envi- 
ronment that takes a project management 
approach to applications development. 


The environment includes an interactive 
editor and debugger and automates pro- 
gram compilation and linking. Maximum 
program size is 640K. and the compiler 
supports interfaces to Microsoft Macro 
Assembler and C compiler. Austec wrote 
IBM's FORTRAN/2 compiler, the FOR- 
TRAN compiler IBM now ships for OS/2 
development. Austec will begin shipping 
its own version of that compiler soon. 

As.suming that your finances are as tight 
as mine were as an undergraduate, your 
best bet may be Lahey' s $95 compiler. 
You'll probably find all the features you 
need. And if you outgrow that compiler, 
you'll be able to take advantage of Lahey' s 
$50 upgrade to the more powerful F77L 
compiler. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016. HE 





BROOKLYN 




I’VE SOLD THE BROOKLYN BRIDGE 
MORE TIMES THAN ANYONE IN 
^ . HISTORY” . 


Whv.' Because ThcBrooklyn Bndgc ■thcFileTranaferLnlitybctwccn 


IBM compatible desktop, laptop and PS/_ computers with features like 
• Power— immediate sharing of all peripherals and 5 new enhanced 
DOS utilitia including dual independent pniccsaing 
• Veraatilit}'— bi-directional transfer bemren all size flopps' and 
hard disks on am* 2 computers 

• Eaae of use— uses lX)Scommands you already know 
f I * Speed— thefastest serial transfer rate at Il'.20ti baud 

j The Bnxiklyn Bridgccan beyourr for just $l2St95. D 
Kit more information contact your local dealer or H 


Suns tsi 6689 Peaewes moustni Botfnanl Nmrou Georgia 90092 

* KrpnAtatf Um Pc P** IWT 

ISM M • fqpMjifd •ml PS ' ■ i imUnritfA t4 18St CorpifMiii 

Minn CHAM SSMI.MS.MKlUWCfinrSwiwim. Im W><ii«Cimiit>» wi i». Inc 
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MacroMorks ■ 

Pin Point ■ 

Power Print . I 
Newsroom . 1 
Print Magic . . 1 
Print Sh^ Com( 

Profiler 10 

Sensible Writer . 

AUOIMavpi 

ktant P 


NorttxtM 
PC Toon 
Quick Irl 
Runtime 1 
Sidewaw' 
Turbo LigI 
Windows 


dBXL \ 
Enable^ 
Fastpak' 


PC Convfl 
PFS: Rrsfl 
Q&A \ 
Rapid File' 
R:Base Sy« 
Reflex 1.14 
Thinktank . 


Grapfvin*{he-bn i. 
Grasp 3 l 0 . YjL 
Harvard Graphid^ 
In-AVision . ^ 

Microsoft Chart jB 
Nwvsroom Pro . T. 

PFS Graph \ 

Print Shop 

Print Shop Compat 
Printmagic ... 

Sign Master 
VP Graphics 


PLEASE RUSH ME MY FREE Cl 


PREVIEWS 
FROM 


IHseou^ 


ATLEAST 


BOOKOF^^SOFTWARE' 25%°^! 


City State Zip. 

MAIL TO: 


Eight Omega Drive. RO. Box 4182 
Stamford, CT 06907 


EVERY DAY WE OFFER SOFTWARE AT THE LOWEST PRMXS IMAGIMABLE 
THOUSANDS OF SOFTWARE TITLES AT BIO DISCOUNTS! 
CALL US IF IT IS NOT LISTED HERE— WE HAVE IT! 




Animate $52 

Book Er>d8 93 

Dazzle DraiMeSK 45 

iS 75 


37 

26 

66 

30 

45 

45 

30 

96 

75 

forCOMmOORB 

fdrMmm 


SPREADSHEET 


PRICES SUBJECT TO CHANCE VYITHOUT NOTICE. Dt0Gtiv Softwan will be rvptoced ImmadIMaly. 


CALL TOLL FREE 


IN CT. CALL (203) 359-1660 
8:00 am— 5;30 pm, Mon. thru Fri. 


Company 
Address _ 




WHY YOU SHOULD ORDER FROM 
THE BOOK OF DISCOUNT SOFTWARE: 


25% or MORE Off Ust Prices on 
All Software 


^ NO HIDDEN CHARGES 


No Shipping Charges on Credit 
Card or Pre-pald Orders 
No Handling Charges Ever 
Credit Card Convenience 


Your ONE SOURCE for 
Thousands of Softyvare Titles— 
All at Discount Prices. 


i'' No Membership Fee 


OF: 


Cataloging 12,000 Scientific 
and Technical Books from 14 
leading publishers. 




ACCOUNTING 

Business Builder $596 

OAC Easy Actg 20 63 

Dollars and Sense 3.1 103 

Information Management 146 

One Write Plus 220 

^rsonal Accountant 37 

Quicken 20 34 

Smart Money 59 

Sylvia Porter Personal Finance . . . 7lJ 






GRAPHICS 


58 

57 

74 
238 
296 
248 

49 

105 

39 

30 

45 

158 

75 


PROJECT MANAG 
Gem Desk Ibp Publisher 
Gem Desk Ibp 
Harvard Total Project Manager ) 
Timelink Plus III 


Lotus 1-2-3 20^ 
Jflwsltn 


408 


146 


LAN 

Basic Compiler 536 . 
Macro Assembler 5X) 
Pascal Compiler . . . 


Microsoft Excel 

Multiplan 

PFS: Professional Plan 


$299 

83 

296 

116 

105 

128 


S298 


108 


112 


273 


112 


146 

44 

71 

224 

75 

78 

296 

198 

118 

228 

56 

37 


131 


RM Basic 

Smart Guide for DOS 

TUrbo Basic 1.1 

TUrbo C 

Turbo Pascal 
Turbo Tutor 43 


Swift 5 Ea^ 

Swiftcalc PC w^idovays 
srp Planner . . 


$49 


198 


446 


196 


Word rirtder 
Write Now . 


Bank St Writer Plus . 
Celebrity 
Easy 

Filemoirer 
Microsoft \ 

Multimal 

fS 

F& A \ 


\4>lksw 
WordP 
Word I 


dBASE MA 
Blue Start 
Clickart Pubiicat^ 

Coformate 

Decision Map . . 

Dollars & Sense 

Double Helix 

Easy 30 

In Talk 3.0 

Laser Author 

Lazerstart 2.5 . 

MAC Vision 

Meinstreet Filer .... 

Microsoft Chan 

Microsoft Excel ... 
Microsoft Works . . . 
Microsoft Multiplan . 

Power Point 

Printworks for MAC 

Quariet 

Runtime 

S^llswell 

Timelink . 

Turbo Pascal^ 

TurboJ ^ 
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OTHERS PALE B 


SHIPMENTS BY MONTH 



The small printer on the left 
seems‘]positively uiiexciting 
next to the new ALPS ALQ300. 

And its not just because of 
our colorful personality. 

You see, the 
ALQ300 is a lot 
faster. It handles 
bidirectional 
graphics with fly- 
ing colors. And 
for black and 

white work- spreadsheets, let- 


both offer the same great feature 
first dot matrix printers with reso 
:er quality. They quietly print at 
y’re versatile. A full range of mofi 
ths, transparencies, multiple-part f 
les, pitches and fonts. 


The ALQ300 prints everything from the letter quelity text you 
see here, to high resolution graphics in seven colors. 


zips along as as ^4U cpS. 

It can do more things. It has 
snap in/out 24- or 18-pin print 
heads. Multiple font cartridges. 
Paper handling extras like auto- 
matic single 
sheet feed and 
bottom feed. And 
of course, it runs 
with aU the most 
popular PCs and 
software. 

Its much easier to use, too. 


ters, you name it -the ALQ300 Because you do everything 



Y COMPARISON. 


SHIPMENTS BY MONTH 



on the front panel. Change type 
styles and print modes. Load 
paper. Even override your soft- 
ware. All without software 
commands or DIP switches. 

You may have also noticed 
that the ALQ300 looks more 
substantial. It is. Treat it right 
and it'll run over five years with- 
out a breakdown. 

You may also expect that the 
ALQ300 is more expensive. It 
isn't. Our 24-pin version has a sug- 
gested retail price of just $995. 


And our 18-pin model is $100 less. 

Now it's time to make your 
own comparison. Call us for a 
free demo or more information 
at (800) 828-ALPS. In California, 
(800) 257-7872. 

And you'll find there really 
isn't any comparison to make. 

ALPS 

AMERICA 

IT'S TIME YOU SAW THE ALPS. 
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ALQ300 is a tradamark of ALPS Electric Co-, Ltd. C1986 ALPS Amenca. 


PC-PUIS' 

High Pepfopmance 
Netwopk Solutioiis 



Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 



PC-PLUS: The LAN 
Engineered for Shared Data 


Any local area network can con- 
nect PCs. PC-PLUS, however, is 
engineered to optimize multiuser 
access to shared databases. We 
put a PC — or AT — on a card 
that plugs into the server. Putting 
your computing power on the 
same bus as your data. Giving 
you high bandwidth where you 
need it. Without the transmis- 
sion overhead that steals per- 
formance on most LANs. 



PC-PLUS Gives You the 
Power You Need 


PC-PLUS is 
Easy to 
Install and Use 


We put the computing 
engines all in one place 
— in the server. Not 
spread all over the build- 
ing. And our NTNX™ 

LAN software is truly 
easy to install. Use PC- 
PLUS with your choice of AT 
compatible servers or with Per- 
sonal System/2 Add a card and 
terminal to grow. Simple RS-232 
twisted-pair data cables — no 
expensive rewiring with coax. 


PC-PLUS Runs With 
Personal System/2 


With Alloy’s HI/2'''“ Micro Chan- 
nelTM interface, you can connect 
PC-PLUS to IBM’s Personal 
System/2 Model 50, 60 or 80. 

Use Alloy’s expansion boxes to 
build PC-PLUS networks with 
PS/2 file servers. Or choose our 
PLUS4/PS for a simple, precon- 
figured 4 workstation network. 


PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 
Make sure your choice is ready 
for tomorrow — with mainframe 
connections, remote access, 
graphics and the power for grow- 
ing database applications. Plus 
nationwide third party installa- 
tion, on-site service and extended 
warranty plans available from the 
Harris Corporation. 

To find out more about PC-PLUS, 
call or write Alloy today at 
(617) 875-6100. 


Our plug-in cards come as 
8 MHz PCs or 8 MHz ATs 
— to match your comput- 
ing needs exactly. And 
PC-PLUS networks can 
deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 
to grow into new applica- 
tions without sacrificing 
performance. 



'RrprtitiorH per minuit of K Mwutm ’’Nriwork Under Conteniion” benchmark 


PC-PUIS" 
The No-Nonsense 
Network 


ALLOV 


COMPUTER PRODUCTS 


Alloy Computer Products. Inc.. tOO Pennaylvanw Avenue. Framingham. Maauchuaetta 01701. (6171 875'6100, TU'X: 710>3-16-03iM 
Alloy Computer Producta, Inc.. 9 Executive Circle. Suite 2.|0. Irvine. California 92714. (7141 261*7661 
In England: Alloy Computer Products (Europe) Ltd., Tel. 0265*69371. Tlx: 43310 In Australia: Alloy Computer Products (Australia) Pty. Ltd.. Tel. 03*56 1*4968 TLX: 152657 
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First Looks 


tSASE IV GetOng a 
OvciIkhA aid &)eetl Boost 




HANDS ON 


BY GENE SMILGIEWICZ 
Editor' s note: PC Magazine 
feature reviews and Hands-On 
First Looks are always based on 
experience with a finished prod- 
uct. Previews are based on 
hands-on experience with an 
early version of a product. 
When dB ASE IV is released lat- 
er this year, an evaluation of the 
final product's performance 
will appear. 

Circa four score and seven 
months ago, Ashton-Tate 
brought forth its first version of 
dBASE. Since then, each new 
release has been greeted with al- 
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The Browse mode will offer more than jusi a mere linik ar a dBASE IV file. Searching, 
appending, and deleting of records will he possible through the pull-down menus. You 
will he able to adjust field widths interactively. 


most as much criticism as 
praise. 

It looks like Ashton-Tate 
may finally do it right when 
dBASE IV is released later this 
year. With a new interface and 
over 200 new or improved fea- 
tures, IV will be 100 percent 
compatible with III Plus pro- 
grams and files. Performance- 
wise, /V-pIayed applications 
will run rings around ///-based 
versions with speeds compara- 
ble to FoxBASE and Clipper. 
The programmer-oriented De- 
veloper's Edition may even win 
back developers who have opt- 
ed for clones. 

To start off, the III Plus As- 
sistant has been replaced by the 
(continues on page 34) 


Hew $725 R:base Uiderstands 
Limited S(U. and Runs Faster 


-AT. 


HANDS ON 


BYNEILJ.RUBENKING 
Microrim's R:hase has come a 
long way. Series 4000, 5000, 
and System V steadily added 
power and speed to the product. 
The latest version. R:base for 
DOS. includes SQL (Structured 
Query Language) support and 
sets the stage for an OS/2 ver- 
sion. due out in a few weeks, 
that will match this version, fea- 
ture for feature. 

R.base for DOS lets you cre- 
ate and test a database or appli- 


cation without leaving the sys- 
tem. Moving from the databa.se 
itself to the other modules 
(Forms. Reports, editor, and so 
on) is faster than in System V. 
However, users of common 
word processing programs will 
find the RBEDIT editor coun- 
terintuitive. 

R:basefor DOS allows logi- 
cal grouping of conditions in 
Where clauses using parenthe- 
ses. Previously there was no 
easy way to select, say. resi- 
dents of Paris, Texas, or San 
Jose, Illinois. Now you just 
write Where (state = TX AND 


city = Paris) OR (.state = IL 
AND city = San Jose). 

R. base for DOS uses the 
same file structure as R.base 
System V. and all the old com- 
mands still work. You may need 
to make some minor changes, 
but for the most part your Sys- 
tem V databases and applica- 
tions will work with the new 
version. 

Prompt By Example makes 
using R.base easy. If you know 
what command you want, type 
PROMPT followed by its name 
at the R> prompt. If you know 

(continues on page 35) 
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dBASEIV 

( continued from page 3S) 

Control Center, a much more el- 
egant and effective interface. 
Consisting of a menu bur atop a 
“work surface,’* its style of 
screen organization, along with 
consistent function-key assign- 
ments, flows through underly- 
ing utilities. 

The Control Center relies 
upon “catalogs,” files that de- 
fine sets of associated databases 
and their ancillary format and 
program files. Not merely a 
holdover concept from HI Plus. 
catalogs enable the Control 
Center to present a complete 
overview of the “objects” con- 
stituting an application. 

Cataloged files arc listed al- 
phabetically. according to their 
function, in task panels on the 
Control Center’s work surface. 
From left to right are dFILES. 
Queries. Screens. Reports. La- 
bels. and Applications panels. 
Each panel's list is headed by a 
“<create>“ option. 

When you select — point- 
and-shoot style — any object in a 
task panel, the Control Center 
activates a relevant utility or re- 
sponds with a dialogue box to 
determine further action. For 
example: selecting <create> in 
the dFILES panel initiates the 
menu-driven file definition pro- 
cedure: selecting an object, then 
pressing the Del key lets you 
specify that the object should be 
removed from the catalog or de- 
leted entirely. 

The Control Center handles 
multifile relations and opera- 
tions easily. From the Queries 
panel you can invoke the Para- 
dox-Vikc Query By Example 
(QBE) proces.sor that makes full 
use of IV's new multiple- 
“child” capability. You speci- 
fy the files to select, fields to 
project, and how files are to be 
joined to create a virtual data- 
base including only qualified el- 
ements. These “logical” views 
of data can be sorted, filtered, 
summarized, even updated. 

From the Reports panel you 
will enter a world hitherto un- 
known to dBASE users: a decent 
report writer. Using a .selected 
database or multifile view as a 
basis, you visually lay out co- 
lumnar. form-based, or mail- 
merge reports. Your reports can 


consist of an introduction, page 
headers and footers, numerous 
group headers and footers, a 
very flexible detail line, and a 
summary page. These seven 
types of “bands” can include 
text, database fields, and calcu- 
lated fields. Numerous font and 
attribute options arc also avail- 
able. If you just want a simple 
report, choose the “Quick Lay- 
outs” option from the Layout 
menu to have IV do everything 
for you. 

This approach is carried over 
to the Forms and Labels utili- 
ties. When designing data entry 
screens, you will not only have 


control o''er the placement of 
fields and descriptive text, you 
will also be able to specify edit- 
ing and validation criteria. 
Memo fields can actually be di.s- 
played properly. You can use a 
Quick Layout option to have IV 
set up a basic screen that can be 
altered easily. 

Whenever you build a new 
format or query definition, the 
Control Center generates short, 
modifiable dBASE programs. 
You can tie these objects all to- 
gether in the Control Center's 
Applications panel. 

When you elect to create an 
application program, you can 
do so from scratch or automati- 
cally. Those who write code in 
the traditional manner will ap- 
preciate the new program editor 
with its search and replace, 
block manipulation, and 1.024- 
character line lengths (the new 
limit for command lines). Large 
files, limited only by disk 


space, will now be editable. 

IV's ApGen makes its pitiful 
predecessor seem Stone-Age in 
comparison. It seems capable of 
generating truly complex appli- 
cation programs. The Develop- 
er's Edition even includes a 
template processor to guide its 
code writer according to your 
style and preferences. 

You select database and for- 
mat objects and specify the op- 
erations to perform. Resulting 
applications can have a highly 
customized interface utilizing 
customized sign-on screens, 
menus, pick lists, color, win- 
dows, and user-defined help. 


Even the Quick Application op- 
tion generates impressive-look- 
ing programs with a minimum 
of interaction. 

dBASE IV now supports the 
IBM SAA (Systems Applica- 
tion Architecture) standard for 
SQL (Structured Query Lan- 
guage) as implemented in 
IBM’s DB2 and SQL/DS, add- 
ing another lOO-plus commands 
to the language. You can set up 
your applications where both 
dBASE- and SQL-created files 
arc used by programs intermix- 
ing SQL statements with a large 
subset of dBASE statements. 
You can also operate SQL from 
the dot prompt, switching from 
dBASE to SQL mode. 

Language and environment 
extensions now permit 2,048 
memory variables. 255 fields 
per record. 1 ,000-characler 
command lines, and 99 open 
files (only ten .DBFs, though). 
Programs can now include user- 


defined functions and two-di- 
mensional arrays. 

Thanks to SQL, IV's mul- 
tiuser features are light years 
ahead of III Plus's, with auto- 
matic record and file locking 
with dynamic screen refresh, 
eight-layer password protec- 
tion. and data encryption. For 
the piece de resistance: transac- 
tion prtKCssing mode with roll- 
back capability. Not only can 
you recover easily from a failed 
lock condition, you can even re- 
store data and index files cor- 
rupted during a power interrup- 
tion or network failure (or so 
Ashton-Tate says). 

This new code, when first 
invoked, will be run automati- 
cally through the new, built-in 
compiler. The intermediate ob- 
ject code files created are subse- 
quently executed more quickly 
than interpreted source code. 
Developers can create stand- 
alone executables with the ad- 
vanced version. 

dBASE IV will need 640K 
RAM. If my experience with 
the beta is any guide, you will 
have to unload all your memo- 
ry-resident programs if you 
want to avoid “insufficient 
memory” roadblocks. Natural- 
ly. IV will require 2MB RAM 
under OS/2. 

dBASE IV is scheduled for 
release by July 31 with a $795 
list price; an OS/2 version is 
scheduled to ship soon after. A 
LAN Pack for five network us- 
ers will run $995. The Develop- 
er’s Edition will set you back 
$1,295! 

Ashton-Tate has dealt with 
most of the major deficiencies 
of III Plus and thrown in a few 
forward-looking features on its 
own. 1 haven’t even mentioned 
the new macro capabilities, ex- 
panded import/export options, 
and DOS shell. Or the advanced 
debugger and the load of new fi- 
nancial, statistical, and math 
functions. 

However I have to remain 
somewhat skeptical about how 
well all these improvements 
will be implemented. Every ma- 
jor new dBASE release has been 
fraught with bugs and anoma- 
lies. We can only hope that Ash- 
lon-Tate transcends its track re- 
cord and delivers a product that 
is worthy of the design effort 
that went into it. 



l^t |C:VibaMS<lin> |liw:8Coi:B |Plle:K.Mr | Him 
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The report preport/tion facility in dBASE IV is being greatly improved. Field positions 
can he painted onto a template, and field names can be changed for the report. 
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R:basc for DOS can call SQL commands via Prompt By Example selection. Unlike the 
dBASR/cin/futj^f’. programming syntax had no e.xisting conflicts with SQL, so 

the SQL commands are easily mixed into R;basc queries. 


R:base 

I continued from page 33) 

only the general nature of the 
task, hit Esc at the R> prompt 
to get into the PBE menu sys- 
tem . Here you select topics such 
as Query the Database or SQL 
commands. 

When you've chosen a com- 
mand. R.base prompts you for 
every argument to that com- 
mand. If the argument is a table 
or column name. R.base pre- 
sents a list for you to choose 
from. As you answer the 
prompts, you build a command 
at the top of the .screen. When 
the command is complete, you 
check for accuracy and then ex- 
ecute. 

Express modules automate 
the tasks of creating databases 
and applications. Define a data- 
base with Definition Express, 
build its input forms with Forms 
Express, control the output with 
Reports Express, and bind the 
whole together in an application 
program with Applications Ex- 
press. 

The new Developer's Ex- 
press module consists of an en- 
hanced version of the CodcLock 
tokenizer, RComp, and a run- 
time module for R:hase. 
RComp turns an R.base com- 
mand nie into a binary file, and 
RRun executes that file. 
RComp speeds execution by an- 
alyzing the program at compile 
time (the R.base compile does 
not produce standalone .EXEs. 
just tokenized R.base code). 
For example, it catches syntax 
errors and converts flow-control 
commands like While. If. and 
GoTo into absolute references. 
As a result you cannot use all 
R:base commands in compiled 
applications. The Developer's 
Express that comes with R. base 
is strictly for your own use. Mi- 
crorim will soon relea.se Devel- 
oper's Express Unlimited, 
which will allow you to make an 
unlimited number of copies of 
the runtime module for distribu- 
tion. 

R. base for DOS incorporates 
15 important SQL concepts into 
the R. base language. For exam- 
ple, the new Grouped By ele- 
ment allows you to get informa- 
tion about classes of objects 
with a Select command. If your 
application steps through a data- 


base using a Pointer and vari- 
able assignments, you can 
speed things up with the new 
E)eclare and Fetch statements. 
And naturally you can call the 
SQL functions under Prompt By 
Example. 

The security system is more 
precise — you can separately 
specify who may add data, who 


may delete data, and who may 
alter existing data. 

The standard R.base for 
DOS package serves up to three 
concurrent users on a network. 
You can purchase six-user and 
unlimited-user versions for a 
higher price. R.base guards 
against more than one user mod- 
ifying the same data at once. 


F A C T 
cftgl FILE 


RtbaseforDOS 

Microrim 

3925 159th Ave..NE 
P.O. Box 97022 
Redmond, WA 98073 
(206)885-2000 
List Price: $725 (one to three 
users). $995 (up to six users), 
$2,695 (unlimited users). Up- 
grade; $99, $200, and $300, re- 
spectively. 

Requires; 5 1 2K RAM (640K 
per woricstation for network 
use); two disk drives; DOS 2.0 
or later for single user. 3. 1 or 
later on networks. 3.3 or later 
for PS/2. 

In Short: A new and faster 
R.base with more features. Not 
copy protected. 

CinCLE 434 ON REAOER SERVICE CARO 


and the detailed SQL security 
system allows many distinct 
levels of access. 


SQL Commands and Their R:base for DOS Counterparts 

SOL command 

Ribase equivalent 

Description 

ALTER TABLE 

EXPAND 

Add column to table 

CREATE INDEX 

BUILD KEY 

Create key index 

CREATE TABLE 

TABLES 

Define a table 

CREATE VIEW 

VIEW 

Define a view 

DECLARE CURSOR 

SET POINTER 

Set a row pointer 

DELETE 

DELETE ROWS 

Remove rows from table 

DELETE (w/ GRANT/REVOKE) 

MPW 

Control removal of row 
data from table 

DROP INDEX 

DELETE KEY 

Delete key index 

DROP TABLE 

REMOVE TABLE 

Delete table 

DROP VIEW 

REMOVE VIEW 

Delete view 

FETCH 

NEXT 

Advance row pointer 

GRANT 

PASSWORDS 

Give access privileges 

GROUP BY 

NONE 

Get info on a class of elements 

INSERT 

LOAD 

Add data to table 

INSERT (w/ GRANT/REVOKE) 

MPW 

Control adding of row data to table 

LIST ACCESS 

NONE 

Display current access 
permission for all users 

ORDER BY 

SORTED BY 

Specify order of rows displayed 

PUBLIC 

NONE 

Allow all users access to 
table or view 

REVOKE 

RENAME MPW/RPW 

Remove access privileges 

SELECT 

SELECT 

Display row data from table 

SELECT (w/ GRANT/REVOKE) 

RPW 

Control viewing of row 
data from table 

UPDATE 

CHANGE 

Change value of columns 

UPDATE (w/ GRANT/REVOKE) 

MPW 

Control changing of column 
data in table 
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MS-MSEiwyclope^: One-Stop 
Oefer&we to Every DOS )tersnn 




BY ROBERT HUMMEL 

ANDGUSVENDITTO 

DOS, in all its incarnations, can 
lay claim to being the most 
widely used software on the 
planet. Not content with that. 
Microsoft wants to make DOS 
the most heavily documented 
piece of code, as well. 

To that end, Microsoft’s 
publishing wing. Microsoft 
Press, set off 2 years ago on a 
project requiring 20 man-years 
worth of effort from 14 writers, 
S3 editors, and 6S advisors, 
leading to The MS-DOS Ency- 
clopedia, a 6.73-pound, 1,570- 
page compendium of every- 
thing Microsoft and its advisers 
could think of saying about the 
Disk Operating System. 

The Encyclopedia starts with 
a fascinating introduction that 
traces the history of DOS, start- 
ing with Bill Gates' and Paul 



Allen's first programming for 
the MITS Altair. and detailing 
the steps that led to PC-DOS . 

Don't confuse this edition 
with Microsoft's abortive first 
effort at producing a compre- 
hensive DOS reference in 1986, 
which was so error-ridden it had 
to be recalled and abandoned. 
This work is authoritative and 
accurate in its gathering of DOS 
system calls, command syn- 
taxes. and various minutiae, 
like the file control block struc- 
ture. .EXE file header formats, 
and instruction sets for the 
8088, 286, and 386. 

Those who have read IBM's 


DOS manual will find (he expla- 
nations of DOS commands and 
options much improved. The 
Encyclopedia's alphabetical 
syntax listing notes the com- 
mands, switches, and options 
that were introduced with one 


version or another. 

It’s insightful in a number of 
chapters, where legends like 
Ray Duncan, Charles Petzold, 
and Van Wolverton shed light 
on side topics like "Structure of 
an Application Program*' and 



From the historical introduction to the encyclopedia . a reprint of an early Micros/^ 
outline the steps that are required to gel DOS running on the PC . Copyright 1 987 by 
Microsoft Press: reprinted with permission. 


BOOK REVIEW 


F A C T 

file 


The MS-DOS Encyclopedia 
Microsoft Press 
1601 1 NE 36th Way 
Box 97017 

Redmond. WA 98073 
(206)882-8080 
List Price: $134.95; disk, 
$49.95. 

ISBN: 1-SS61S-049-0 
In Short: All that you want to 
know about DOS in one place. 
CIRCLE 4W ON READER SERVICE CARO 


"Writing MS-DOS Filters." 

This massive book is not just 
a dry reference. To illustrate the 
nuts and bolts of DOS program- 
ming, page after page of pro- 
gram listings are included. Ex- 
amples of device drivers and 
interrupt handlers are provided 
in C and assembly code, sprin- 
kled liberally with comments. 
And Microsoft doesn’t pass up 
this chance to steer your atten- 
tion toward the Windows envi- 
ronment. with a chapter devoted 
to its structure and the tech- 
niques needed to write for it. 
Most of the code is available on 
disk for an extra charge. 

Experienced DOS program- 
mers, who may already own the 
DOS Technical Reference man- 
ual and some of the better refer- 
ence works (Ray Duncan’s Ad- 
vanced MS-DOS', Peter 
Norton’s Programmer' s Guide 
to the IBM PC), may find the 
book unnecessary. It will prove 
unwieldy as a desk reference, 
and it doesn't offer much new 
material. A thorough reading 
will turn up a few elusive tidbits 
about disk partitions and [X>S 
structures, for example, but it 
will take a lot of effort. 

Microsoft Press seriously 
blundered by printing the code 
listings in light-blue ink. The 
contrast is so low that after a few 
hours of reading, even the 
sharpest eyes will have difficul- 
ty following the code. 

If you like the idea of a one- 
stop DOS reference book, then 
this book is for you. But if 
you've already got a full DOS 
library, this work will seem re- 
dundant. QS 
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IfouRWCSlD PROCESSOR 
GIVES YOU THE POWER. 

RIGHTWRITER' 
GIVES YOU THE CLARITY. 


RightWriter Checks The Grammar, Style, Usage, And Punctuation In All Your Business Writing. 


RightWriter helps you produce clear, powerful business writing. Not a 
spelling checker.. .RightWriter is a sophisticated expert system for checking 
errors in grammar, style, usage, and punctuation. RightWriter is the hrst 
software package aimed at producing better writing, not more writing. 
RightWriter helps you write like a pro. 

•RightWriter U Extremely Easy To Use 
You create your document as you normally would. You then run RightWriter on it, using 
a simple one word command. Your word processor does the rest. 

•Ri^tWriter Inserts Messages Directly In Your Text 
RightWriter creates a marked up copy of your original document with comments pointing 
out errois in grammar, style, usage, and punctuation. 

•A Readability Index And A Strength Index 

The Readabtiity Index shows the educational level a reader requires to understand your 
writing. The Strength Index measures your writing’s strength of delivery. Other indexes 
measure your use ^ adverbs and adjectives, and the use of jargon in your writing. 
•Works On IBM PC, Compatdiles And PS/2 With Most Wend Processors 
RightWriter supports most wond processors including WordStar,® 

UGdPerfea,® Microsoft Ward,® MultiMate® and others. 


Here’s what the experts are saying about RightWriter 

"I rarely recommend software "...a must buy /or the business- 

as a must buy. but in the case man who writes memos alt 
of Right Writer - four stars day. Highly recommended. ‘ ' 

throughout" .John Dvorak 

•Family Computing . San Francisco Examiner 



It’s Only $95 

With our 3(kiay money back guarantee. 

Ask for RightWriter at your dealer or 
order now by calling (800) 9924)244 
CIRCLE 479 ON READER SERVICE CARD 

RightSoft, Inc. 

2033 Wood Sneer, Suite 218, Sarasota, FL K237 
Phone (613) 952-9211 In Florida 
Viu. Master Card, and AMEX Kcepted. Add $4.S0 
for slupfXM and handhng. FL readenu add 6% sain 
tax. Ri^Writer is availo^ on 3Vy” or 5Wi” didtet- 
tes. Overseas prKC (US) $1)0 plus (US) $15 diipp- 
ing. Copyri^t 1968. RightSod, Inc. RighiVrner is a 
n gn eied trademark of RightSoft, Inc. 
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lte¥ving Up the 286 Pmcessm’: 
Hew AFs Rim from 6 to 16MHz 


HANDS ON 


BY JONATHAN MATZKIN 

AT-class machines — PCs buil! 
around a 2K6 processor and of- 
fering boih 8- and 16-bit expan- 
sion slots — slip a few notches 
further from the stale of the art 
every time a new 386 PC is re- 
leased. As they slip, they be- 
come more of a bargain for of- 
fices in which low prices and 
faster-performing ATs arc a top 
priority. 

New machines from Lead- 
ing Edge Hardware Products. 
Dell Computer Corp.. and 
Wells American represent the 
range of choices available. The 
Leading Edge Model D2 builds 
on the success of the original, 
8088-bascd Model D. while the 
PC’s Limited System 200 is 
Dell Computer Corp. 's effort to 
correct some of the limitations 
in its earlier 286s. The Wells 
American A*Star 16-MHz 286 
is blindingly fast but is limited 
in its hardware compatibility. 

The M(xJcl D2 is the succes- 
sor to Leading Edge’s Model D. 
one of the first clones that could 
seriously be called compatible. 
The D2’s $1,495 price tag in- 
cludes a 1.2MB floppy disk 


drive, an EGA/CGA/Hcrcu- 
les/MDA-compalible graphics 
curd, and a monochrome moni- 
tor. The base price also buys 
you 640K of RAM. a 200-watt 
power supply, and one serial 
and one parallel port. 

The D2 also comes with one 
of the best keyboards to be 
found on a non-IBM machine. 
The keys have a ’’dicky” tac- 
tile response that is considera- 
bly more comfortable than the 
usual mushy clone keyboard. 

Adding a 30MB hard disk 
boosts the system price to 
$1,995. while a 65MB system 
will set you back $2,495. 

The small-footprint PC is 
narrower and deeper than a stan- 
dard AT. It has four 16-bit and 
two 8-bit slots. 

At 10 MHz. the Mixicl D2 
ran about even with the PS/2 
Model 60 in our benchmark 
tests. The system can run at 6. 
8, and 10 MHz. 

The D2 isn't a world-beating 
performer, but it offers solid AT 
power and a complete configu- 
ration at a very attractive price. 

Dell Computer’s PC’s Lim- 
ited System 200 replaces the 
company’s 8- and 12-MHz of- 
ferings. The company has over- 
hauled the look of the .system 


and many of its internal compo- 
nents. The LED “Smartvue” 
indicator panel is gone from the 
front of the machine, and Dell 
has joined the rest of the civi- 
lized clone world by dropping 
its proprietary BIOS. 

The Phoenix BIOS found in 
its place offers support for 3'/2- 
inch floppy disk drives — the 
lack of which was a key failing 
in earlier PC’s Limited 286s. 

The System 200 runs at se- 
lected .speeds of 12.5 and 6.25 
MHz. The I/O bus runs at 
speeds of 8.3 and 6.25 MHz. to 
avoid hardware-compatibility 
problems at the higher clock 
speed. 

The System 200 will run a 
version of OS/2 that will be 
available from Dell. Running at 
12.5 MHz. the System 200 sol- 
idly outperforms the PS/2 Mod- 
el 60 in our benchmark tests. 

A basic moniKhromc system 
sells for $1,799. That includes 
640K RAM. a 20MB hard disk, 
two serial and parallel ports, 
and a 200- wall power supply. 

The Wells American 16- 
MHz A*Siar is the fastest AT 
compatible you are likely to sec. 
It’s the fastest of the three ma- 
chines benchmark- 
tested here 


and leaves the PS/2 McxJel 60 in 
the dust. 

Unfortunately, the A*Star*s 
I/O bus runs at prtxres.sor speed, 
and since many existing add-in 
cards for the AT bus won’t run 
properly at speeds above 10 
MHz. hardware conflicts are a 
problem. So you may have to 
replace or omit some of your 
hardware to take full advantage 
of the system’s speed. 

A basic 16-MHz configura- 
tion. with a 1 .2MB floppy disk 
drive, a 21MB hard disk, and a 
meg of RAM. costs $2,195. A 
220-watt power supply is stan- 
dard. 

List Price: Leading Eidge Mixlel 
D2. $1 .495. Leading Edge 
Hardware Products Inc.. 225 
Turnpike St.. Canton. MA 02021: 
(800) .143-6833. 

CIRCLE 453 ON READER SERVICE CARD 
List Price: PC’s Limited System 
2<K>. $l ,799. Dell Computer Corp.. 
9505 Arboretum Blvd. . Austin. TX 
787.59;(5I2) .1.18-4400. 

CIRCLE 454 ON READER SERVICE CARD 
List Price: Wells American A*Slar 
16-MHz 286. $2,195. M{)nitor 
additional. Wells American. 3243 
Sunset Blvd. . West Columbia. SC 
29169:1803)796-7800. 

CIRCLE 455 ON READER SERVICE CARD 


Benchmark Tests: IBM PS/2 Model 60 vs. 

Wells American 286 16, PC’s Limited Series 200, 
and Leading Edge Model D2 

T he speeds at which these machines ran their 286 processors were 
responsible for the performance differences on these tests. Higher 
clock speeds did cause some compatibility problems In machines in 
which the expansion ran above 10 MHz. 


Performance Times 

(Times given in seconds) 

NOP 

80286 

ingtructlon 

Mix 

Conventional 

MMnory 

IBM PS/2 Model 60 

3.36 

7.14 

1.04 

Leading Edge Model D2 

3.35 

7.09 

1.04 

PC's Limited Series 200 

2.69 

5.60 

0.83 

Wells American 286 16 

2.09 

4.29 

0.61 







Relative 

(leMPSQM, 


Times 

XM60.100I 


The MOP benchmark test « besigrted to measure raw 
clock q)eed and memory access time while mirtimUmg 
diWerertces In micfopfocessofs and the ettect ot rrtettxyy 
caching. This test executes almost nothing but NOP 
CMo Oparalion') machma code instructions in a big 
tZSKIoop. 


The 80266 tnstrucUon Mix benchmark test measures 
the time it takes to execute a selectad senes of proc- 
essor -tniensive tasks. The test program uses 60286 
instruction code. These instructions are a subset of 
the total processor nstruction sat. 


The Conventionel Memory ben ch m a rk test allocates 
2S6K of conventionel memory and treats K as • series of 
64-byte records. Then. 16,384 random records ere reed 
into and written from thto memory. The reauft showrt is 
the average of the reed and write limse. . 
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Mt St Helens 
CanTfeadi Us A Lot 
About Hard Disks. 



Like a dormant 
volcano, your hard 
disk is a disaster 
waiting to happen. It 
can blow at anytime. 

And most people don't 
do any thing to protect 
themsehes. 

They think the only way 
to backup files is to do the 
whole disk. And that it 
takes t(M) long. They're wrong 
on both counts. 

With EASTBACK PLUS, daily 
selective file backup should take 
no more than a minute. In fact, 
hacking up a full 10 megabytes 
on your hard disk can take as 
little as only 4 minutes.* And 
that makes FASTBACK PLUS the 
world's fastest backup program. 

Unsurpassed features like 
data compression to cut 
the number of backup 
disks in half, advanced 




error correction. 


Kid' pi . AT Of rauwalcnl . 

KT aurhun will ul« loratrr 


easy to use 
graphic dis- 
play and sup- 
port for DOS 3‘/2 
or 514 inch floppies, 
prompted PC 
Magazine to nominate 
FASTBACK PLUS for its cov- 
eted Technical Excellence 
Award. The same tech- 
nical excellence that 
made FASTBACK the all-time 
j^bestselling backup utility. 
Don't trust your data to 
anything less. 

A Minute 

Keeps 
er Away 


mm!\i 


Pipeline 


Top Ten Seilers 


I Lotus 1-2-3 2.01 
I Lotus Development Corp. 


I J.K. Lasser's Your Income Tax 1988 
I Simon & Schuster Software 




hat a difference an an- 
nouncement makes. 
Last issue. dBASE If! Plus had 
dropped out of the Top Ten Sell- 
ers, probably because of a wait- 
and-see attitude that resulted 
from speculation that Ashton- 
TurboTax Peraonal/1040-1987 Tate would soon announce 
ChipSoft Inc. the next version. Well, 

the announcement 

PFS:Rrst Choice 2.0, 

Software Pubiishirig Corp. 


dBASE III Plua 1.1 

Ashton-Tate Corp. 


WordPerfect 4.2 

WordPerfect Corp. 



came, and dBASE sales bounced 
right back, thanks to the prom ise 
of a nominal upgrade cost for 
new purchases. Now Ashton- 
Tate can calmly work on 
finishing dBASE IV (see Pre- 
view on page 33). and users can 
plan on benefiting from better 
report writing, applications 
generating, and compiling. So 
everyone’s happy, except for 
the burned souls who put their 
money down just before the 
February 17 cutoff and have to 
upgrade for $ 1 75 instead of $30. 


IBM Breaks the Ice 

Cynical IBM watchers may 
be quick to discount 
PFSiFIrst Publisher Ihe impact of the 

Software Publishing Corp. 


IN PERSPECTIVE 


The Top Ten Sellers list ranks PC 
business programs according to their 
sales performance in the last week of a 5- 
week period based on unit sales. It also track.s 
programs' rankings over time, in this issue 
(reading left to right) from January 18 through Feb- 
ruary 19. A 5- week history is charted to give a .sense of 
a program's .sales strength over time. Dramatic .shifts in a 
particular program's ranking may be the result of sales promo- 
tions conduct^ by individual retailers. Or seasonal factors, such as 
end-of-year-budget purchase decisions, may play a large role in the 
performance of a particular program in any period. More than 1 2,000 indi- 
vidual locations contribute to the list. 

Sales information compiled by Ingram Software Inc. 


PC Tools Deluxe 

Central Point Software 


I Sideways 3.2 
I Funk Software Inc. 


Rankings are based 
on net sales by unit; 
returns are sub- 
tracted from gross 
sates. 


SURVEY 


Cost aside, which would you most like 
to add to your PC? 


Wecalled this survey "Dreams 
vs. Reality.” We wanted to see 
how much the cost of hard- 
ware was holding people back 
from satisfying their wildest 
desires. Not much, as it turns 
out. Generally, people plan to 
buy that better hard disk or 
VGA board. 

Some respondents 
couldn't play along. “I am 
unable to separate cost from 
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WAITING IN THE WINGS 


Laser printers waste far less paper than dot matrix print- 
ers, but they still have an inherent waste factor built in: 
only one side is used. 

Technology that’s now nearing completion will soon 
overcome that limitation. C^on is putting the finishing 
touches on a paper-handling mechanism that will 
smoothly move sh^ts through the laser engine for print- 
ing on both sides. Since the first generation of this 
technology will use the same 8-page-per-minute printers 
now common, speed is likely to suffer from the increased 
paper-handling overhead. 

This duplex engine will most likely make its way into 
printers riom a wide variety of manufacturers, much the 
way Canon and Ricoh now supply the print engine for 
virtually every laser printer now sold for PCs. 

The first machines are likely to appear this summer. 

If you're waiting for a color laser printer, settle in for 
a long wait Massive hurdles still need to be overcome 
before a PC laser printer can be sold for less than, say, 
$30,000. 


reorganization that recently 
swept through IBM, but from 
where we sit there are indica- 
tions that a sense of openness 
and market responsiveness may 
yet creep into IBM's philoso- 
phy. 

Glasnost will not come eas- 
ily to IBM, but the blue troops 
have been struggling mightily to 
map out their near-term strategy 
without giving away all of their 
secrets. 

At PCAfagaztne. we usually 
pass on the speculation in favor 
of pounding on the hardware, 
but some of the news trickling 
out about events surrounding 
the changes in IB M 's infrastruc- 
ture holds great promise for 
hardware fans. 

So far. IBM has said that the 
8088 and 8086 will have no fur- 
ther life in the PS/2 line. New 
entries will be based on Intel's 
16- and 32-bit processors, and 
by the end of 1989, the entire 
line will be built around 386s. 
No more old-bus machines will 
be built; the Micro Channel will 
reign supreme. 

Because IBM will be throw- 
ing its full weight behind OS/2, 
a few other changes must be 
made to its PS/2 line. For ex- 
ample. the Model 50 will need to 
be bolstered in order to run OS/ 
2, Version 1 . 1 (with the Presen- 


tation Manager), at acceptable 
levels (the Extended Edition can 
easily chew up 20MB of disk 
space before the first applica- 
tion is run). So the Model 50 will 
be sold with a larger and faster 
hard disk and more memory 
(4MB of RAM is the minimum 
OS/2 l.l will require). To speed 
things up, the new Model 50 will 
run without wait states. 

Following the success of 


3Com and others. IBM will in- 
troduce a diskless version of the 
Model 50 for networks. 

Other changes we'll see 
within a year are PS/2s that in- 
corporate the hi-res 8514A 
graphics controller on the sys- 
tem board and a 1 2-MHz graph- 
ics coprocessor for faster win- 
dowing. 

IBM's plans for OS/2 in- 
clude a System 36 version and a 


target of 1,000 OS/2 programs 
running by early next year. Last 
time we counted, there was only 
one OS/2 application actually 
being sold (ThinkTank from 
Symantec), with many more 
promised (a few of them behind 
schedule). 

To help get the ball rolling, 
IBM will soon release Display- 
Wr/fe for OS/2. 

(If you have ever wondered 
why IBM software for the PC 
never made it big. here's one 
clue. A New York company. 
Wertheim & Associates, is sell- 
ing Hewlett-Packard LaserJet 
Series II drivers for Display- 
Wnie4. Thecosl? A mere $500. 
We don’t know if the new Dis- 
playWrite will concede that 
people do actually connect PCs 
to printers that are not made by 
IBM, butwewouldn'tbetonit.) 

IBM also confirmed that an 
enhancement to DOS with pull- 
down menus is in the works (see 
First Looks, page 56, ’*Micro- 

soft: Widespread Acceptance of 
OS/2 Is Still Many Years 
Away.” PC Maftazine. March 
15. 1988). 

April announcements have 
become something of a tradition 
with IBM, so you should be 
hearing firm details on the 
above in a matter of weeks. 

— (fus Venditto 




Considering the cost, which will you 
add to your PC? 


value. ‘Money aside' ia non- 
sense," said one. Odiers ac- 
cused us of thinking too small; 
"Geeezz! ‘Cost aside' means a 
Cray, guys. Think Mg!” 

If our responses are any 
indication of consumer inter- 
est, it's no wonder that color 
printing still lags behind other 
output devices; only 2 percent 
ch(^ iL 



I I BeIHrvIdao graphics 
□ Fasivtnodwn 


I I Mae RAM 
n Lasefpfirtr 


} I Newwxk actapter 

nother 


PC MAGAZINE ■ APRIL2 6. 1988 
41 




Silverado. 

The Database Ybu Already Know How To Use. 


Announcing SHverado,™ a remarkable new database tor Lotus 
1-2-3 or SuperCalc® 4 users, 'ibu'll feel right at home with 
Silverado because It works within your spreadsheet and has the 
same familiar commands and interface. As an extension to your 
spreadsheet. Silverado makes your everyday tasks much easier 
and faster. As a powerful database. Silverado takes you far 
beyoTTd the capabilities of the spreadsheet: 

• Custom reports with the easiest report writer anywhere. 


"Silverado Is a wonderful database add-ln. Its reporting features 
are quite sophisticated .. .I’m a fan of outlining [orkd] applying 
this la databases is a great Idea . . .' 

— InfoWorld, December 7. 1987 
for a free demonstration disk, a brochure, or the name of your 
nearest dealer, write us. or call 800-533-2070 (Ext. 2113). 

Computer Associates. 1240 McKay Drive. San Jose. CA 95131 



• Use a full-function database with powerful relational 
commands. 

• Wbrk with ctataboses as targe as your disk. 

• View data In lists, forms, crosstabs, and reports. 

• Sort on as many fields os you like. 

• Easily search and filter your (data. 

. Imprart data from dBase III. text, and 1-2-3 or SuperCalc4 tiles 
(SuperCalc4 \«rsion coming soon). 

Arxd Instant overviews with revoiutionary new Database Outtinlng. 


Oafobose Outlinbtg 
—a higher overview . . 


031581 

031587 


Windows present data from multiple 
databases 
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c' 1988 Computef Associates Inlef nationol. Inc. 


. . . hiding unnecessary detaK 


• World's leoding independent software company. 

* Broad range of Integrated business and data processing 
software lor mainframe, mid-range and micro computers. 

Software superior by design. • Worldwide service and support network of more than 70 offices. 

Accounting • Spreadsheets • RDBMS • Graphics • Project Management • Resource & Operations Management 


dOMPUTER' 

Associates 
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4Views Ph^ a Slew of DBMS 
Fimtmns into Your WorkslKots 


HANDS ON 


BY MERV ADRIAN 

Turner Hall Publishing has 
weighed in with what must be 
the sixth J-2-3 database add-in. 
4Views lets you use your l■2^3 
database with Table, Forms. 
Crosstab, and Report Views, 
leaving the data in the ^^2•3^\\e 
while doing its work. 

Table View presents an at- 
tractive appearance, with “field 
names'* at the top. and lines be- 
tween the columns. You can 
add. delete, and change re- 
cords. Analytical query tools in 
Lotus menu fashion are provid- 
ed. While the query function 
isn't as striking as the “database 
outlining" in Computer Asso- 
ciates' Silverado, it permits 
field computations, filtering, 
sorting, and direct record re- 
trieval by key. 

4Views expressions are com- 
patible with l•2•3 syntax, in- 


cluding intelligent use of func- 
tion keys. Report Views and 
Crosstab Views permit other 
levels of analysis, sorting and 
summarizing one variable by 
another. Nine (a functions and 
eight C<i PRINT functions facili- 
tate using 4Vie\vs within 1-2-3 


macros. Views arc named and 
saved in files with the extension 
.4VW. 

The name of the View itself 
doesn't appear anywhere on the 
screen, a serious omission, es- 
pecially if you have multiple 
Views in a given application. 


ly’N F A C T 
F I L E 


4View5 

Turner Hall Publishing 
10201 Torre Ave. 

Cupertino, CA 95014 
(408) 245-9607 
List Price: $99.95 
Requires: 5 1 2K RAM: two 
disk drives: Lotus l-l-S. Re- 
]ease2.0or later. 

In Short: An add-in reporting 
and analysis product for l^2^3 
data. Not copy protected. 

CIRCLE 432 ON READER SERVICE CARO 


Files may be joined relation- 
ally on common fields. After 
the JOIN has been done you 
may delete fields from the 
View, including the fields on 
which the JOIN is based! 

The manual is the biggest 
failing. The mostly excellent tu- 
torial comes after seven chap- 
ters and is completely impene- 
trable on the subject of report 
customization. A new manual 
will be distributed free to regis- 
tered users in May. Jit 
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Graplucs UtiUy Perform th-ayScale Immersions 


HANDS ON 


BY TOM STANTON 
Preproduction in desktop pub- 
lishing remains u haphazard af- 
fair. Previewing PCX files 
with PC Paintbrush takes time, 
and you can't view the entire 
image. Screen capture may be 
common, but converting color 
to gray scales automatically is 
not. Text previewing could also 
be improved: most utilities arc 
limited to scrccn-by-screcn pag- 
ing and 25 lines in EGA text 
mode. 

Collate, an assortment of 
utilities from Inter Media, 
comes close to answering thc.se 
preproduction needs. 

SHOW lets you load and 
view .PCX files in color or 
black and white without running 
a paint or publishing applica- 
tion. SHOW accepts wildcards 
so you can review large groups 


of files scrccn-by-screcn. 
There's also a zoom mode that 
doubles resolution, based on the 
file .size, for examining detail. 
The file header identifies the file 
name and path so you know 
what you're viewing. SHOW 
should be standard issue with 
every desktop publishing pack- 
age on the market. 

SMOOTH lets you view text 
by scrolling smoothly, rather 
than scrccn-by-screcn, and in- 
cludes a search string facility 
and a 7/8 bit toggle for high-or- 
der bits. 

SNAP, a memory-resident 
screen capture program, uses 
24K RAM and is called up using 
Shift-PrtSc. Its menu has print 
screen, screen save, screen pal- 
ette. and a calendar. 

Using arrow keys, you can 
change colors in any application 
before saving the screen. SNAP 
will leave the application in the 
colors you select if you exit 


without resetting, .so you can try 
different screens in the selected 
palette. 

SNAP's Gray Scale .PCX 
mode saves in black and white, 
converting colors to gray scales: 
there's also an Inverse Gray 
.PCX formal. The gray scales 
use 2-bit arrays, so there are 
only five gray levels possible. 
Images with large areas of simi- 
lar color tend to blend together 
and lose gradation, so SNAP 
may have limited use on some 
color graphics. 1 found 1 could 
improve some screens using the 
palette utility to incrca.se color 
contrasts, but even here there 
are only so many choices. One 
side benefit of the five gray 
scales is that SNAP files arc 
much smaller than the average 
-PCX file and load faster in Ven- 
tura Publisher and PageMaker. 

Collage utilities are easy to 
use and well documented. They 
provide a good set of no-non- 


sense Ux)ls for publishing. En- 
hanced gray scaling in SNAP 
would be useful, but otherwise 
it holds up well against its com- 
petition. 


F A C T 
eStei FILE 


Collage 

Inter Media Inc. 

60 Plain Rd. 

Hollis. NH 03049 
(603)465-3216 
LUt Price: $89.95 
Requires: 256K RAM: one 
disk drive: EGA or VGA graph- 
ics; DOS 2.0 or later. 

In Short: A suite of tools that 
Includes screen capture in color 
or with automatic gray .scaling 
in . PCX format . Not copy pro- 
tected. 
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Parcbase Oidersitottpt^-iAsktei' Nataonal Acceunts 

Low Priee^arb 

. . •-.•.•>. A. -»^!0'-'OC>OOCOC».’LOXJOO* > Oaon^M unrctt uubm^. 


OITECH IWIK 

LogiMouse with Logi Cadd . . . 
Logi Buss Mouse with Logi Cadd 
LogiMouse with Publisher . . 

$110 


LogiMouse 

LogiMouse with Paint . . . . 
Logi Buss Mouse with Paint 


Logi Buss Mouse with Publisher 


Word Perfect/Wor^ Perfect Library Bundle 


Lotus 1-2-3 


Lotus Hal Bundle 

382 


WORD MOCESiOftS 

Easy Extra S S4 

LeadmgEdgeWP WSAMerg Ver IS.S SS 

Uaosoft Word 4 0 IBS 

Muitimtf e Advantage II 249 

PFS Professional Write t02 

Vokswntef 3 132 

VoN^wnter DeKne Plus 59 

WeOster New World wmet S5 

Wet>sier Spel Checker 32 

Webster Thesaurus 39 

Word Perfect Call 

Word Perfect Executive Call 

Word Perfect Ubrary Call 

Wordstar Pro Pack 4 0 205 

Wordstar 2000 Plus 30 169 

DtSKETTES 

Maxell MD-2 Oly 100 S B2.S0 

Maxell MD-2HD Oty lOO IBS 

Sorry 5 V 4 Oly 100 BO 

Sony 3’-^ Oty 100 107.50 

MONEY MANAGEMENT 

OoUars & Sense w Forcasi $ 92 

Tobias Managirrg Your Money 4 0 .. . 114 


TRAINING 

Chuck Yeager Adv Flight Snruialor 

Lets C 

Mastertype 

Mavis Beacon Typmg 

MS Learning DOS 

MS Flighi Sanuiaior 

PC Logo 

Turbo Tutor II 

Typing Instructor 

Typmg Tutor IV 


GRARHICS/MICE 

Chadmaster 

Dragram Master 

Errergraphics 2 02 

Freelance Plus 

Genenc CAD wDol Plot 3.0 

Harvard Graphics 2.1 

IMSI Mouse (PC Mouse) w Or Halo HI 

In-A-Vision 

Map Master 

Microsoft Buss Mouse 1.0 

Mcrosoft Chart 30 

Microsoft Serial Mouse 1.0 

News Room 

News Room Professional 

PC Buss Plus Mouse (New Ver )w paxit 
PC Mouse (New Ver ) w paim .... 

Pnntmaster Pkis 

Print Shop 

Signmasler 

Turbo Graphix Tool Box 

VPGraphix 

Windows Draw*' w Ckp Ad 


1 DIR Plus 

Bookmark 

Brooklyn Bndge . . . . 

Carou^20 

Copy II PC 

Copywnte 

Corefasi 

CrvaseConboi . . . . 

Cubit 

Disk Optimizer 20 . . 
Disk Technican .... 
Double DOS40 . . . 
DS Back-Up Pfes . . . 

Fastback 

Fastback Plus 

Homebase 2.5 . . . . 

Keywofks 

Mace Utilities 

Microsoft Windows 2 0 
Norton Commander . . 
Norton Utilities 40.. 

Note It Plus 

Noteworthy 

PC Tools Deluxe . . . 

Printworks 

Referee 

Sidekick (Unprotecfed) 

Sideways 

SmartNoies 

SQZ 

Superkey 

Take Two MGR .... 
Tmbo Editor Tool Box 
Unlock A. or B Plus . . 

Unlock D Plus 

CTree 


DATA BASE MANAGEMENT 

eloper S : 

dB^ 1)1 Plus 

dBase 111 LAN 

DB-XL 

Eureka 

Fox Base Plus 

Gender 

Nutshell 

Paradox 2-0 1 

PFS Professional Fife 

Q4A 

Ouckcode Plus 

Rapid File 

Revelation ^ 

Revelation Bump Disk 

R Base Ooul (New Ver | 

R Base Ext Repod Writer (New Ver) . 

R Base 5000 System V 

Reflex 

VP Expert ( 

VP Into ( 


Cambridge Analyst . 

4Wofd 

HAL 

Lotus 1-2-3 Ver 201 
Lotus Manuscript . . 
Lotus Repod Writer . 

MS Excell 

MulbplanS.O . . . . 

PFS Plan 

Quotation 

Supercalc 4 

Twin Classic .... 

VP Planner 

VP Planner Plus . . 


UNOUAGES 

Basto Compiler (MicrosoftI . . . 

C Compher (Mcrosoft) 

Cobol Comptfer (Microsoft) . . . 
Fortran Compifer (Microsoft) 4.0 

Lalbce C Cooler 

Maao Assembler (Microsoft) . . 

Ryan McFadan Fortran 

Ryan McFadan Cobol 

Pascal Compiler (Mcrosolt) . . 

OuckBasc40 

OuckC 

Turbo Base 

Turbo C 

Turbo Jumbo Pack 3.0 

Turbo Pascal 4 0 

Turbo Prolog 

Jurbo Prolog Tootoox 


COMMUNICATIONS 

Cartion Copy Plus S 

CompuSer^ Staffer Kit 

Crosstalk XVI 

Crosstalk Mark IV 

Mirror II 

Remote 

Smadcom III 

INTEGRATIVE SOFTWARE 

AbiktyPlus 

Enable20 i 

Framework II 

MS Works 

PFS. IstChoce 

Smad Software System Best P 

Symphony 


ACCESSORIES 

Copy II Option Board 

Masterpiece 

Masterpiece Plus 

Masterpiece Remote 

MousePad by Mousetrac . . . . 
Summaskelch 12x12 Plus . . . . 


Computer Associates . . . . 
DAC Easy Accounting . . . 

DAC Easy Payroll 

In-House Accountant . ■ . . 

One Wnte Plus 2.0 

One Wnte A.R AP. Payro* 
Txne Slips 


RROJECT MANAGEMENT 

Harvard Tolal Protect Manager II . . . $ 309 

Micfosoft Project 4 0 Call 

Super Pfojed Plus 269 

Txnekne 2.0 259 




tiewt 

10MHZ Speed 


Turbo PC XT W640K&1 Drive . 

Turbo PC.XTw640K& 2 Drives . 

Turbo PC XT w 640K. 1 Drive & 20 MG 
TurboPCXTw640K. 1 Onve&30MG 
PC 286 12 MHz Zero Wait State w 1024K. 

Floppy Drive 

PC 286 12 MHz Zero Wait State w 1024K, 

12 Floppy, 40 MG 

PC 386 16 MHz. 1 MG RAM. 1 Dnve. 40 MG 
MonGraphics Card with Parallel Pnnter Port 
Color w Parallel Printer Port . 

Amber Monitor w Swivel Tilt (TTL) 

AT Mult! I'O Card 

XT Multi t o Card 

Color Monrtor (RGB) 

Autoswilch EGA Canj 
10 Card (Senal Parallel) 

I'O Card (Senal Clock Calendar) 

Enhanced Keyboard 

12000 Modem (INT)WSW 

1200B Modem (EXT) W SW 
2400B Modem (INT) W SW . 

2400B Modem (EXT) W SW . . 


TURBO PC/XT 


256K Memory, 360K Brand 
Name Floppy Drive, 

135 Watt Power Supply 
Slide Case, AT Style KeybMrd, 
4-10 MHz Clock Speed, 
(Keyboard Selectable), 

8 Expansion Slots 


Non-toiMnsbif Blot 
AH nrwt OitfMx 
1 Vmt LMtoS WarrantT 
V IBM Cwiieat»r«^„ 


BOARDS 

AST 

HoiShor 

Stt Pack Plus 

Other Models 

ATI 

EGA Wonder 

VtPPius 

Hercules 

Color Card 

Graphtcs Card 

Graphics Card Plus 

Incdor 

Intel 

Above Board PC 1010 

PSPC1110 

Above Board AT 4020 

Above Board PSAT 4120 . . . 

Inboard 386 w cable 

Orchid 

Turbo EGA 

Jet 386 Acceieraior AT 

Tir7Tuitio286 

Paradise 

Autoswilch 350 

Autoswilch 460 

VGA Plus 

VGA ProTessnnai 

Plus Devetopnient 
Plus Hard Card 20 Megabyte . 
Plus Hard Card 40 Megab^ . 
Ouadram 

Quad EGA f\is 

Video-7 

VegaOekne 

VGA 

KEYBOARDS 

Keytronics 

KB5I51 

KB5153 

KB101 


Alps 

All models . . . 
AST 

TurtW Lazer . . 
Brother Printers . 
Citizen Printers 
MSP 40 ... . 
Pi«P45. . . . 

MSP 50 

MSP 55 

1800 

Premier 35 . . 

1200 

Diconics 

150 

300 

Epson Printers . 
Hswlett*Packard 
Laser Jet Senes 
NEC 

Silent Writer . 


Bernoulli Bor 
lOMeg . 
20Meg 
40Meg 
Beta Em 


12006 w Soitwaie 
24006 w Software 
Other Models . . . 
US Robotics 
Password 1200 . . 
Courier 2400 .. . 
Courier 2400E . . 
AST COM 
ModeidO .... 
Model 120 .. . 
Model 140 . . . 
Model 340 . . . 
Modei390 . . . 
Other Models . ■ 

AT AT 

NEC 

Mulbspeed . . . . 
MulbspeedEL . . 

Sharp 

Toshiba 

T-1000 

T-IIOOSuperlwist, 

T-3100 

T3120 1 

T3200 


Other Models 

Teac 

12 MEG AT 

FtoppyF55BV 

ToshilM 

35Dr 720K 

35Dr14MB 

Everei Tape Back-Up .... 

MONITORS 

Amdek Monitors 

NEC 

Multisync II 

Other Models 

Princeton Graphics Monitors . 
Sony Multiscen 


Qume 

101 Plus Green . 
101 Plus Amber 

Wyse 


To Pace an Order 1 • 600-4264659 

To FoUow Up on an Older |60?I W4-2&52 
Order Une Hours Mon-Fn 700am -${10 pi 
Saiixday 900 ant-tOO pm 
Order Processng (602) 944-1037 


l0O0am-3OQpm Mon-fn 
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$100 Sourcer Pmduces Order out of Chaos: 
Disass&nbl^, Documents Machine Code 


BDurcEr 


U COmUNlCATIOttS 
(c) 1987 
Ul.Sfl t/n A 1 B 1474 


r rile forB«t> I istinf ( . let )^coiiree( . I 


5182:8234 32 82 
5182 : 823 <> C 8 11 
5182:8238 0 E I 1 E 8 

Lp- — » L_ 

t SesMBDt 4 itpl<v OB^off 


(or dl .41 
int llh 

■OV CX,d«tB 6 

I ^ — ' 

>- Lower or upper c«te 


Xref (cross refereece) OFF 
Page 3 

'■ Zero register 
; Put egulp bits In ax 
: ( 5833 :BlE 8 : 3 Clh) 


^ Tabs Inserted os^off (OH) 


^ Reoark on/off for 
data location''value 
Press “tr’ to (Kit 


input fllenaee coeaiand.co* Label Counts Rrive a: used for output 
Beginning addr 5043:8188 Bata 73 79.872 bvtes available 

Ending address 5043:5719 Sub 13 

nath off uP 8885 / 8 B 8 B Loc 122 Code Stgle .COM Passes 3 


Pets 1 location n 5043:01 


I X caoplete 


You can set Sourcer' s aiuilysi 
srnmenis—from the sinxle-sc 


iopiions — numher of passes, remark priiuinK- listiuft of 
een control center. 


HANDS ON 


BY ROBERT L. HUMMEL 

Sourcer, from V Communica- 
tions. creates documented as- 
sembly language source code 
and listings directly from either 
memory or from L)OS program 
flics with ease and intelligence. 
Not Just a tool for assembly pro- 
grammers. Sourcer doesn’t re- 
quire that you have a degree in 
computer science to operate it. 
In fact, you can turn out read- 
able source code for almost any 
program without knowing a 
thing about assembly language 
at all! 

Already destined to become 
a classic in the programming 
community. Sourcer offers sig- 
nificant benefits to many classes 
of users. For example, it can be 
used to clarify undocumented 
code or create source code when 
the original has been lost or is 
unavailable. A program sus- 
pected of being a “Trojan 
horse” or of containing a “vi- 
rus” can be disassembled and 
examined at the source code 
level for suspicious routines. 

Simply put. an assembler 
(like MASM) translates human- 
readable assembly language in- 
structions and data (assembly 


code) Into their compact, ma- 
chine-executable equivalents 
(machine code). Conversely, a 
disassembler performs the op- 
posite service: translating ma- 
chine code back into assembly 
code. Unlike BASIC or Pascal, 
in which a single instruction can 
generate many lines of machine 
code, assembly language enjoys 
a 1:1 correspondence between 
the source code instructions and 
the resultant machine code. 


making recreation of source 
code possible. 

But as anyone who has ever 
looked at a program with DE- 
BUG can tell you, assembly 
language programs can be horri- 
bly complex, containing mixed 
cc^e and data, which makes a 
simple disassembly virtually 
impossible. Sourcer overcomes 
this problem using the same 
method that a programmer 
might: by tracing through the 
execution of the target program 
and watching what it docs. As 
more information about the pro- 
gram is collected, the analysis 
becomes more refined. The tar- 


get program may be examined 
by Sourcer's execution simula- 
tor up to five times in a single 
run. Each simulation provides a 
better picture of the actual pro- 
gram operation. 

Undocumented assembly 
code can be cryptic and unread- 
able. This isn’t a problem with 
Sourcer. In addition to produc- 
ing the assembly code, Sourcer 
actually adds comments to the 
listings! The comments include 


extra information on data areas 
accessed. I/O port activity, and 
some of the more-complex as- 
sembly instructions, as well as 
identifying most BIOS and 
DOS function calls by name. Be 
aware, however, that while all 
the.se comments help you see 
what the program is doing, they 
don't tell you why. Analysis of 
that sort is still in the human do- 
main. Sourcer’s biggest benefit 
is that it performs the initial, 
mostly mechanical analysis of a 
program for you. On a large 
program, this savings can add 
up to days or even weeks of pro- 
gramming time. 

Once the initial Sourcer run 
is completed, programmer in- 
sight can be added via a defini- 
tion file that allows the disas- 
sembly process to be refined, 
comments added, data struc- 
tures specified, and locations 
and variables named. The defi- 
nition file syntax used in the 
version of Sourcer that I te.sted 
( 1 .6) was unnecessarily com- 
plex. But a new version of the 
program, currently in beta test- 
ing. that will allow more power- 
ful and greatly simplified syntax 
should be available by the time 
you read this. 

Sourcer can disassemble the 
DOS .COM and .EXE program 
file formats, overlays, device 
drivers, and other binary file 
types. Many of these file types 
are recognized automatically. 


Proces.sor instruction sets sup- 
ported include 8086/87/88, 
80186/188. 80286/287. and 
V20/30. The protcctcd-modc 
80286 instructions arc also fair 
game, allowing disassembly of 
OS/2 programs. 

In addition, with the pur- 
chase of the optional BIOS Pre- 
Processor, complete, comment- 
ed source ccxlc listings of the 
BIOS for almost any IBM-com- 
patible computer can be gener- 
ated. Because the entry points 
and functions of many portions 
of the BIOS arc known, these 
are identified on the listing auto- 
matically. Hackers should note 
that since IBM is no longer sup- 
plying a BIOS listing for their 
PS/2 computers, this may be the 
only way to get one. Note, how- 
ever. that in the current version, 
the instructions unique to the 
80386/387 processors arc not 
supported. 

if you've ever had to exam- 
ine undocumented assembly 
ctxlc or were curious as to how a 
program worked, then Sourcer 
is a must. Now that I've tried it. 
Sourcer is up there on my list of 
programs that I simply won't do 
without. The technical support 
is great, and with a 30-day. 
money-back guarantee, you 
can't go wrong. ili 


F A C T 
EEEsa FILE 


Sourcer 

V Communications 
303lTisch Way. #200 
San Jose, CA 95 128 
(408) 296-4224 
List Price: $99.95; BIOS Pre- 
processor. $49.99; both, 
$139.99. 

Requires: 320K RAM. DOS 
2.0or later. 

In Short: A disassembler that 
generates commented source 
code. Outstanding features and 
power with programmability . 
CIRCLE 431 ON READER SERVICE C^kRO 


A program suspected of being a “Trojan 
horse” or of containing a “virus” can be 
disassembled and examined at the source 
code level for suspicious routines. 
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Quicken finishes 
all this in 
under 5 minutes! 




ntnxiucing Quicken' Version 2— 
absolutely the fastest, easiest way to 
write checks, keep financial records, 
track income and expenses, budget, 
and manage your cash flow. It's ideal for 
business and personal use. 

.Now, I'lnish Financial 
Chores in Seconds, 

Quicken completes your financial work 
5 to 8 times faster than ever before; 

■ Analyze budget vs. actual expenses by 
month for 12 months: 4 seainds 

■ Lixik up a check you wrote 1000 checks 
ago: 1 second 

■ Write and print 20 checks and update all 
records: 3 minutes 

■ Gimpile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 
indexed files and speed-optimized C and 
assembler code — the very latest in 
high speed technology. 


So .Automatic, It Kliminates Work. 
Quicken’s fully automatic "macros" 
eliminate repetitious clerical work. Macros 



Quicken remembers the bills you forget. 


remember your bills, print your checks, 
and update all records automatically. All 
you do is sign the checks. 


In fact. Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC. 
and Quicken's pop-up Billminder* 
appears when you need to pay bills. 

No Need to Alter 
Vbur Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There's no need 
to change your bookkeeping format or 
learn anything new — no accounting 
jargon, no “debitsr no “credits!’ 

Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 


Here’s what the critics say: 

"I’v* never seen such an easy-to-use 
manual or software that's so simple to 
use? Martin lltumenthal. inCider Magazine 

“Kxtremely simple and fastr 

Esther Dyson, Industry Analyst 

“.-Absolutely the best small accounting 
program mader Bob Sehwaback. 

Uniivrsal Press Syndicate 


New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job. client, and property 
btxtkkeeping. 

If you're a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks. Quicken will save you time and 
money starting today. 


Free 30-Day Trial. 

Try Quicken. If you’re not 100% satisfied, 
return it within 30 days and pay nothing. 

Sprcificationb 

S^warr Computibility: Kxptirto datJi and ASCII. 

Aboexportsin Lotus' format with optwjcai Ininsfcr Utility. 
lUrdwarc Compatibility: All IBM* PC. AT,* PS/2* and 
compaciUes with 256K KAM and DOS 2.0or hiRtm. All 
printers. All muniiofs. Also available for Apple* lie. tie 
and OS with most of the same features. 

Capacity: Number (tfbankaccounts: unlimited. 

Number (4 transactions: unlimited. Maximum amounts; 
$9,999,999.99. Number of income/expensccateRories; 
2S0 with 2‘i6K. thoi»ands with 5I2K KA M 
.)thcr Not copyprotected. Checks are approved for all 
inancial institutions in the U.S. and Canada 

r 



NOT COPY PROTECTED 
Tr>' (picket! for 30 Days Free! If nol 
aimpletely satisfied, return Quicken within 
30 days fora full refund (including $3.00 
shipping and handling charge). 

Call 800 624-8742 

■ in CaJifonua cai! 468-84S1 1 
Or send coupon with payment to: Intuit, 
540 University Ave., Palo Alto, CA 94301 
□ Check enclosed (No purchase orders) 

D Visa □ MasterCard □ Amex 


Card No._ 

Name 

Address^ 

City 

Zip 


_Exp.. 


_ State- 


-Phone, 


□ Quicken, $49.95 plus $3.00 shipping & 
handling. CA residents add sales t^. 

D IBM version □ Apple II version 

□ 5^4" disk n 3^" disk 

□ Transfer to Lotus Utility (optional ), $19.95 
Current Quicken owners— Call our 800 
number for upgrade information. 




IntiJiC 


Code 

PC4/S8 
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Harvard Graphics 2. 1 Packs Mare Featues 


ll,\M)S ON 


BY RQBBIN JURIS 

If (here was one business graph- 
ics task that Harvard Graphics, 
Version 2.0, couldn't do. you 
would have been hard-pressed 
to find it. But (he mechanics of 
chart preparation aside. Version 
2.0 couldn't correct a problem 
that can undermine even the 
most well-thought-out presenta- 
tion: typing and spelling errors. 

With Version 2.1, Software 
Publishing Corp. has gone a 
long way toward solving this 
problem by adding a 77,000- 
word spelling checker. The vo- 
cabulary of this spelling checker 
is more extensive than those 
you'll find in many word pro- 
cessors, although it doesn't 
come close to (he current lead- 
ers. Like most word processors. 
Harvard Graphics lets you cre- 
ate a personal dictionary of spe- 
cialized words. 

But that new feature is only 
one of Version 2.rs enhance- 
ments. Software Publishing has 
added 200 more symbols to the 
package's clip-art library. 


m 

HANDS ON 



BY MITT JONES 


For all the talk about PostScript, 
you'd think a PostScript printer 
was some gee-whiz gizmo with 
gold cogs that has to be chris- 
tened with Dorn Perignon as it 
leaves the factory. 

QMS’s JetScript PostScript 
Controller, distributed by The 
Laser Connection, reminds us 
that all it takes to print Post- 
Script is a laser printer, a Post- 
Script interpreter with a dedicat- 
ed processor, and lots of RAM. 
If you've got an HP LaserJet se- 
ries II. JetScript adds the other 
necessities. 

The Motorola 68000 proces- 
sor and 3MB RAM come on a 
full-length board that installs in 
your XT or AT. A small adapter 


Version 2.1 also lets you 
save charts as symbols, which 
means that you can alter the 
size, shape, and individual attri- 
butes of a chart; move legends, 
labels, and pie slices; and situ- 
ate your chart anywhere on the 
screen in the same way you 
would a symbol. A data table 
feature lets you include in tabu- 
lar format y-axis data values for 
a given jr-axis point in a bar, 
line, area, or high/low/close 


card installs into the LaserJet's 
slot to receive the PostScript 
signals from your system. 

JetScript includes Adobe's 
PostScript interpreter (Version 
47.2) and the same 35 fonts Ap- 
ple ships with its La.serWriter 
Plus and LaserWriter II. Once 
it's up and running, you can use 
your LaserJet series I I either as a 
PCL printer — as you normally 
would— or as one of (he fastest 
PostScript printers around. 

JetScript. coupled with a La- 
.serJet series II, is the fastest 
PostScript printer we’ve tested. 
JetScript and Apple’s Laser- 
Writer 11 NT depend on a Mo- 
torola 68000 processor to han- 
dle the PostScript interpreter, 
but each runs the processor at a 
different speed and transfers 
data at a different rate. 

Apple's II NT runs at 12 


chart. If you want to change (he 
size of the x-axis and y-axis la- 
bels in your charts, a new fea- 
ture lets you do that as well. 

This upgrade adds support 
for General Parametrics's Vi- 
deoShow, for producing slide 
shows and screen shows; Kur- 
la's IS/ONE Tablet, for modify- 
ing images; and three laser prin- 
ters — IBM's Pageprinter and 
NEC's LC-860 and LC-890. 
You can export charts and sym- 


MHz and zero wait states, fast 
in comparison with (he old 
LaserWriter Plus. But JetScript 
runs at 16 MHz with one wait 
state and drastically improves 
the data transfer rate by staying 
away from the 9,60()-bps COM 
port in favor of its own high- 
speed video transfer. 

The two printers finished our 
simple, single-font benchmark 
tests nose to nose, with both 
clocking in at 7.4 pages per 
minute. But in a real-world 
PostScript test — printing a four- 
page PageMaker document 
scattered with images and 
graphics on an 8-MHz IBM PC 
AT — JetScript flexed its mus- 
cles. JetScript printed the file in 
6 minutes 43 seconds initially 
and 4 minutes 33 seconds once 
the fonts were loaded into the 
cache; the LaserWriter II NT 


bols to such desktop publishing 
programs as PC PageMaker, 
Ventura Publisher, or any pro- 
gram that can read encapsulated 
PostScript (EPS) files. (iS 


UH F A C T 
wm file 


Harv ard Graphics, 

\ersion2.1 

Software Publishing Corp. 

1901 Landings Dr. 

Mountain View . CA 94039- 
7210 

(4I5)962-K9I0 
List Price: S495; upgrade from 
Harvonl Graphics, Version 
2.0. $50; upgrade from Har- 
vard Preseniaiion Graphics . 
Version 1 .0. $1.50. 

Requires: 512K RA.M. two 
disk drives. DOS 2.0 or later. 

In Short: One of the best dedi- 
cated charting packages gains a 
spelling checker, more sym- 
bols, and other useful features. 
Not copy pit)tected. 
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tfflffl FILE 


The JetScript PostScript 
CcMitroUer 
The Laser Connection 
P.O. Box 850296 
Mobile. AL 36685 
(205)633-7223 
List Price: S2.495 
Requires: HP LaserJet 
series II. 

In Short: A full-length adapter 
that transforms an HP LaserJet 
series n into a PostScript-ciqra- 
ble]mnter. 
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performed the same test in 9 
minutes 18 seconds and 6 min- 
utes 39 seconds, respectively. 

All in all. JetScript is the an- 
swer to your problem if you 
need PostScript but already own 
a LaserJet series II. HQ 


Plug-in PostScript fm LaserJet K 


Md 



(love 1 

IMify 



^ 2 

Con 



3 

Delete 



Front i 

Grid 



5 

Suiibol 




Supply Costs 

nxjTthly payments 
to Alaskan distributors 


uosts OMk 

ayments 
1 distributors 


lect opeNti 

n-Help 

rZ-Freview F4*Mr«y 


The map of Alaska is one o/Harvard Graphics’! new symbols. 
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When you need to move quickly among programs and files, 
Software Carousel carries the load for you. 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today’s 
PCs, there’sone thing they still don’t do. 
And that’s work the way people work. 
Jumping from one task to another- from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs-or just kH)k at another file- it’s 
the same old, tiresome routine-saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next gcneratiim” of computers. 
Or use Software Carousel, and get the speed 
and convenience you need tixJay, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

S(^ftware Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else yt>u want. Or go from one file to 
another in the same program. All without 
saving or retrieving-or wasting a precious 
moment of your time. Or your computer’s 
memory. 


It works by creating a number of indepen- 
dent software sK>ts to load your programs 
into. Y;>u get up to ten of these si)ftware 
slots, s^i you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
prcKessor? Don’t Kithers-iving your spread- 
sheet file. Just whip over to ytiur dcKument 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like all 
your programs arc “pop-ups,” just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 

Here’s the best part of all. 

You may have heard alx)ut some other 
“environment” programs that claim to do 
something similar to S<rftware Carousel. 

But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment pn>grams wt^rk with 
only some software. Software Carousel 


works with everything. PcriiHl. It even 
res(>lvesconflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your st)ft- 
ware l(X)ks and acts exactly as it always did. 
It’s so downright useful, even 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Can>usel users zip- 
ping through their work without laKirious 
and repetitive commands. And without the 
usual 640K limit Imposed by LXDS. In fact, 
even IBM recommends St)ftware Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you’ll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is a small 
price to pay. 

Look for Software Carousel at st)ftware 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you’re not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we’ll gladly 
arrange for a refund of your purchase price. 

ScftLogic 

SOLUTIONS 

One Perimeter Road 
Manchester. NH 03103 
(603>«27-9900inNH 

CaU 800-272-9900 

IBM » a rcxiMcivd naJemarlE irf 
SntemaiHKul Bunrvcu M^hinct Gwpimtiun. ” 
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Introducing AGGE\G, accounting 
software for those who plan to grow 


A family of accounting solutions 
to meet your growing needs. 

ACCPAC® Easy Simple, inexpensive accounting 
software designed for very small businesses that plan to 
grow. To get you started immediately, it’s easy to install and 
has a friendly, colorful user interface. It also includes a 
chart of accounts, a broad range of prenlefined reports and 
very affordable price — just 289 per module. 

Start with the General Accounting module; you get 
customer and vendor balances, after-the-fact payroll, and a 
complete general ledger. Add the full Payroll module to 
automate paydays and produce the required government 
reports. 

And when your business grows, transfer your data 
automatically to the more powerful ACCPAC BPI 
Accounting. What’s more, we’ll give you 250 cash for each 
ACCPAC Easy module you trade up. Never before could such 
a small sum make such a big difference in managing your 
growth. 



ACCPAC BPI® Accounting Provides a powerful 



full-function accounting system at an amazingly low price — 
just 2395 per module. ACCPAC BPI Accounting is designed 
for small and medium businesses that need sophisticated 
General Accounting, Accounts Receivable, Accounts 
Payable, Payroll, and Inventory software. 

Tying these five modules together is an extremely 
friendly user interface in vivid screen colors of your choice. 
Additional features include: “Suspend” — stop work in one 
module, complete a task in another, and return to the point 
where you left off; “Selector” — search, for example, a chart 
of accounts or customer list for foigotten data and transfer 
directly to a data entry form; and one-time printer 
configuration. You can also key in and edit batches of 
information, then post them to both the subsidiary and 
general ledgers simultaneously. 

When your business growth requires more industry- 
specific accounting modules, trade up to ACCPAC Plus. Your 
data can be transferred automatically and on top of that 
we’ll give you 2100 for each module traded up. 

For dealer or other information, call 
800-533-2070. In Canada: 1-800-663-6904. 
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C 1987 CanfHiter Associates Intenationai. Inc. 


• Wsrtd's leading Independent software company. 

• Broad range of Integrated business and data processing 
software for mainframe, mid-range and micro computers. 

• Worldwide service and support network of more than 70 offices. 

Accounting •Spreadsheets ‘RDBMS 'Graphics 'Project Management' Resource & Operations Management 


(Computer' 

Dissociates 

Software superior by design. 
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NEW ON THE MARKET 


by Michael W. Muchmore 


Sophco Touts Force III 
As the Fastest dBASE 
Compiler Available 

Sophco Inc., of Boulder. Colo- 
rado. claims its Force III is 
twice as fast as its nearest com- 
petitor among the currently 
available dBASE compilers. 

It also claims greater com- 
patibility with dBASE III Plus, 
and says that its compiled .EXE 
files are a tenth the size of those 
of other compilers. This is be- 
cause the compiler includes 
only needed subroutines, and 
those are in very compact as- 
sembler. 

The compiler allows for 2. 1 


billion records per database. 
2.048 fields per record, and as 
many arrays as memory can 
support. 

Other features you get with 
Force III are I/O directives, trig 
and string functions, sound, for 
..next loops, extended data 
types, user-defined functions, 
and the ability to link to lan- 
guages that pr^uce .OBJ files. 
List Price: Force MI. $129. 
Requires: 256K RAM. one disk 
drive, DOS 2.0 or later. Not copy 
proiccted. Sophco Inc.. P.O. Box 
7430, Boulder. CO 80306; (303) 
444-1542. 
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Summagraphics Makes Bit Pad Plus, $495 
Electrostatic Tablet for CADD, Graphics 


Summagraphics Corp., of 
Fairfield, Connecticut, set a 
standard for tablet graphics in- 
put devices with its Summa- 
Sketch. Bit Pad Plus, its latest 
tablet, uses capacitive electro- 
static charge ratio technology 
instead of the electromagnetic 
technology of the Summa- 
Sketch. 

The tablet's input location is 
absolute— clicking a certain 
spot on the tablet will always af- 
fect the same area on the screen. 
Youdon’tpositionthecursorby i 
pushing and lifting the stylus i 
over the same area, as you do 
with a mouse. 

This property means you can 


place a template on the tablet 
and use it for immediate menu 
selection, rather than going 
through a menu hierarchy. 

Priced at $495, the tablet 
comes with both a tip-click sty- 
lus and a four-button cursor. It 
plugs into a serial port and 
works with CADD and drawing 
software su[^x>rting the bit pad 
standard. 

List Price: Bit Pad Plus. $495. 
Requires: RS-232 serial port, bit 
pad-standard software. 

I Summagraphics, 777 Stale St. 

I Extension, Fairfield, CT 06430; 
(203) 384-1344. 
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The S495 electrostatic Bit Ptul Plu\ . from Sumnuiprophkw. uses charge ratio lechnol- 
ogy so poitaer distance doesn't change cursor position. 


$995 Expo Adds the Time Dimension to 
Your Numbers with Graph Spreadsheets 


Leading Market Technol- 
ogies, of Cambridge, Massa- 
chusetts. has developed Expo, a 
program that displays a spread- 
sheet of graphs, letting you see 
your data as trends over time in- 
stead of lists of numbers. 

The $995 program has 
“Notebooks” that contain 
groups of related data and 
spreadsheet parameter files. Af- 
ter opening a notebook, you can 
add blank cells into which you 
can pul) data or draw graphs 
based on formulas. Each note- 
book holds 64 graph cells. 

Data can be imported from 
traditional spreadsheets, data- 
bases. or any ASCII source. 

You can designate formula 
cells to perform arithmetic, sta- 
tistical, trigonometric, and cal- 


culus functions on other cells. 
There are macro and command 
file capabilities to automate op- 
eration. Expo functions can 
zoom, scroll, expand, and over- 
lay the plots. A cross-hair cur- 
sor lets you pinpoint numbers 
on the charts. 

There is a pipeline in Expo 
that allows you to run another 
program without leaving your 
session, and context-sensitive 
help is provided. 

List Price: Expo, $995. Requires: 
5 ) 2K RAM , two disk drives, 
graphics adapter, DOS 3.0 or later. 
Not copy protected. Leading 
Market Technologies. One Kendall 
Sq., #2200, Cambridge. MA 
01239; (617) 494-4747. 
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Leading Market Technologies' $995 Expo performs spreadsheet-Hke functions on cells 
coniaining graphs to add the time dimension to data . 


Two Word Processors 
Integrate Graphics and 
Link by Using Hypertext 

Hypertext is the salient feature 
in Black Magic, according to 
NTERGAID, a new firm based 
in Bridgeport, Connecticut. 
Black Magic's hypertext lets 
you link documents with notes, 
references, replacements, and 
other documents. 

The $150 program can also 
integrate graphics with text with 
a screen-grabbing utility, dis- 
play screen graphics fonts, use 


macros, and overlay windows. 

NTERGAID has released 
public-domain programs in 
CGA. EGA, and Hercules 
graphics modes that allows oth- 
ers to read complex hypertext 
documents. 

Lifetree Software, devel- 
oper of Volkswriter, has an- 
nounced Total Word. Lifetree 
says the $495 word processor 
brings you personal publishing 
with its support of Hewlett- 
Packard or PostScript laser 
printers and their fonts. The 

(continues on page 52) 
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NEW ON THE MARKET 


Word Pfocessors 

(continued from page SI) 

ability to integrate graphics also 
adds to this claim. 

Also featured are a 300.000- 
word thesaurus, a 170,000- 
word dictionary, alternate key- 
board layouts for 250 scientiHc 
and technical symbols, prede- 
finable style sheets, and page 
preview. 

List Price: BiackMagic. $150. 
Requires: I92K RAM. two disk 
drives, EGA adapter. DOS 2.0 or 
later. Not copy protected. 
NTERGAID. 955 Connecticut 
Ave.. Bridgeport. CT 06607; (203) 
368-0632. 
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List Price: Total Word. $495. 
Requires: 480K RAM; one floppy 
and one hard disk drive or two 3 '/j- 
inch drives; DOS 2.0 or later. Not 
copy protected. Lifetrec Software 
Inc. .41 1 Pacific St.. Monterey. CA 
93940; (800) 543-3873; (800) 83 1 - 
8733 (in Calif.). 
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The Arche Rival 386 
Packsa20-MHzPC 
Into Space-Saving Box 

Perhaps wishing to be known as 
the fast-food chain of comput- 
ers, or to someday have signs 
reading “over 10 billion sold,” 
Arche Technologies' golden- 
arch logo resembles that of Mc- 
Donald's, and its compatibles 
aim for speed. 

“Fast” is the appropriate 
word when talking about 20- 
MHz machines. The Arche Ri- 
val 386 offers that speed in a 


The Arche Rival S86 offers 20-MHz 
speed in a small-footprint system box. 

6!/4-by l7'/8-by 16'/2-inchbox. 

Standard features include a 
14-inch. 1,000-line flat-screen 
monitor, a high density 5 '/4-inch 
disk drive, 2MB of memory ex- 
pandable to 16MB, and zero- 
wait-state interleaved 
memory, a 101- 
key keyboard, 
two parallel 
ports and two serial 
ports, eight expansion slots 
(two 4-bit, four 16-bit, and two 
32-bii), a Hercules-compatible 
board, a 5'/4- and 3'/2-inch disk 
controller board, and a 200-watt 
switchable power supply 
(110/220V;50/60 Hz). 

Options include 40, 65, 80, 
and 140MB fixed disks and an 
EGA monitor. 

Arche is bundling MS-DOS 
3.3 and GW-BASIC with the 
10/20-MHz switchable ma- 
chine. 

List Price: Arche Rival 386 
(single-drive monochrome system), 
$4,395: 40MB hard disk system. 
$4,995; 65MB system, $5,195; 
80MB system. $5,795; EGA 
system, $600 extra. Arche 
Technologies Inc., 745 High St.. 
Westwood. MA 02090; (800) 422- 
4674.(617)461-1111. 
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300-dpi CAT Scanner 
Attaches to Printhead 
Of a Dot-Matrix Printer 

Computer Aided Technology 
makes the CAT Scanner, which 
snaps into an Epson- or Pana- 
sonic-standard dot matrix print- 
er and converts what it sees into 
.PCX, TIFF, or .PFF files. 

The CAT Scanner has reso- 
lutions up to 300 dots per inch 
horizontal and 216 dpi vertical, 


and 128 gray levels with soft- 
ware-selectable contrast. There 
are two scan modes: line and 
halftone. The former is suited to 
technical drawings, while the 
latter is best for photos. 

The maximum scan area is 6 
by 36 inches on a narrow-car- 
riage printer and 12 by 36 on a 
wide-carriage machine. 

The unidirectional scanner 
comes with a half-length inter- 
face board and software that lets 
you zoom and scale images. 

List Price: CAT Scanner (with 
adapter card). $195. Requires: 

5 1 2K RAM ; one half-length bus 
slot; EGA. CGA, or Hercules 
graphics adapter; Panasonic KX- 
P1080. 1091, or 1092. or Epson 
MX.RX.FX.LX.EX.orLQ 
series printer; DOS 2. 1 or later. 
Computer Aided Technology Inc., 
741 1 Hines PI., #212, Dallas. TX 
75235; (214)631-6688. 
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$1,999 Minuteman 
Delivers IS Minutes of 
1,B00W Backup Power 

Para Systems is offering a 
power supply unit that gives you 
15 minutes of 1 ,600-watt back- 
up time and protection against 
brownouts, surges, spikes, and 
EMI/RFI interference. 

The $1,999 Minuteman 
MMI600SS/I accepts current at 
1 17 volts and delivers 1 17 V 
plus or minus 5 percent in a syn- 
chronized sine wave when acti- 
vated by under- or overvoltage. 
Transfer to backup power oc- 
curs in 1 millisecond. 

List Price: Minuteman 
MM 1600SS/1. $1,999. Para 
Systems Inc., P.O. Box 815188, 
Dallas. TX 75381-5188; (800) 238- 
7272,(214)446-7363. 
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3-2-1 Blastoff Uses Numeric 
Coprocessing to Speed Up Recalcs 


of the same uncompiled spread- 
sheet. All J-2-3 functions are 
usable in the compiled version, 
unless you choose 3-2-l's se- 
cure spreadsheet option, which 
hides all formulas. 

Compilation time is fast, 
too: Frontline says that compil- 
ing a spreadsheet takes only 
slightly longer than it takes 
1-2-3 to load the same spread- 
sheet into memory. 

List Price: 3-2-1 Blastoff, 

$124.95. Requires: 384K RAM; 
one disk drive; 8087, 80287, 

80387 math coprocessOT; Lotus 
1-2-3, Release 2; DOS 2.0 or later. 
Not copy protected. Frontline 
Systems, P.O. Box 7408-Pl , San 
Francisco, CA 94 1 20; (800) 45 1 - 
0303, ext. 55; (916) 677-7171. 


Frontline Systems has pro- 
Tiuced a spreadsheet compiler 
and add-in for Lotus 1-2-3 that 
speeds up recalculation by a fac- 
tor of from 2 to 15, depending 
on spreadsheet complexity. 

Part of the speed comes from 
minimal recalculation tech- 
niques, but 3-2-1 Blastoff im- 
proves calculation efficiency by 
translating 1-2-3 cell formulas 
into machine code. The com- 
piled spreadsheets run only in- 
side 1-2-3 and can be altered, al- 
though changes to existing 
formulas will slow down perfor- 
mance, since the altered formu- 
la will then be interpreted by 
1-2-3 rather than the compiled 
3-2-1 5/05(0^ worksheet. 

Spreadsheets compiled with 
3-2-1 also have one-half to one- 
third the memory requirement 
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The $195 CAT Scanner turns your dot matrix printer into a 300-dpi scanner. 
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LOOKS LIKE A JOB 
FORSMARTCOMni" 



The best Qualified communications software. 
Put it to worlc for you. Call (800) 635-1225 for your 
nearest Hayes dealer. 

Hayes. 
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QUICK LOOKS 


Dialii^ Mo Daily Weather Forecasts 


HANDS ON 


BYGUS VENDITTO 

You may not need a weather- 
man to know which way the 
wind blows, but what about 
wind speed? Your radio station 
can give you the temperature 
and the chance of rain tonight, 
but that’s not much help if you 
need to know about the path of 
an approaching storm. 

Accu-Weather, a meteoro- 
logical service that supplies ra- 
dio and TV news with forecasts, 
has linked its database with a 
forecasting program. Meta- 
comet Software’s Accu'Weaih- 
er Forecaster will dial the 800 
number; download current sta- 
tistics; plug them into map. 
chart, and forecast modules for 


most any location; and keep ar- 
chives of the rcpt)rts. 

Although the CGA graphics- 
based program is about 2 years 
behind the state of commercial 


software (the menu-driven in- 
terface is crude but easy to use), 
it nicely handles the daily down- 
loading chore with about three 
keystrokes, and then prepares 


trend analysis charts for baro- 
metric pressure, wind speeds, 
precipitation, cloud cover, the 
works. It will plot a forecast for 
the next 48 hours for every sta- 
tion that you inquire of. It takes 
about 2 minutes to fetch one sia- 
tion’s figures, which costs 
about a dollar. 

If you need to know about 
the weather, Accu-Weather 
Forecaster has far greater depth 
than CompuServe’s National 
Weather Service reports. 

List Price: Acvu-Weather 
Forecaster, S89.95 plus on-line 
charge of $.36, $.46. or $.56 a 
minute, depending on time of call. 
Requires: 2.56K RAM; CGA, 

EGA. or VGA: Hayes-compatible 
modem; DOS 2.0 or later. 
Metacomet Software Inc . . P.O. 

Box 3 1 337. Hanford, CT 06103; 
(203)223-5911. 
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Accu- Weather f-orccasict maps are derived from downloaded reports. 


Reset Switch Thaws Out Frozmi PCs 


HANDS ON 


BY EDWARD MENDELSON 

When your keyboard seems fro- 
zen and not even Ctrl-Alt-Del 
can thaw it out, it’s always bet- 
ter to use a reset switch than the 
big red power switch — if you’re 
lucky enough to have one. IBM 
has never built a reset switch 
into its PCs. and the easiest way 
to add one is to buy Iraia Sys- 
tems’ $24.95 Irata-Reset. 

Irata’s switch tricks the com- 
puter into thinking that the pow- 
er has been turned off and on 
again, while actually maintain- 
ing full power to all disk drives, 
boards, and other equipment. 
This is better for your machine 
and your temper than the big red 
paddle. A reset switch doesn’t 
produce the potentially damag- 
ing power surge that you inflict 
on your system when you turn 
the power off and on again. 

Irata’s switch comes in two 
models. The $24.95 version for 
true Big Blue computers, from 
the PC through the Model 30, 


uses a tiny circuit board that 
plugs into the power supply 
connection. You need three 
very small hands to install it. but 
patience helps. Boards for most 


clones are also available. 

You can also build a differ- 
ent but equally effective switch 
with only a few cents’ worth of 
parts. You’ll find the method in 


PC Magazine. September 16, 
1986. page 340. 

List Price: Irata-Re.set. $24.95; 
clone. $1 1 .95. Iraia Systems. 2562 
E. Glade. Mesa. AZ 85204; (602) 
926-7969. 
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Best Wsy Yet to Search PC Magazme 




HANDS ON 


BY JENNIFER ZAINQ 

In a perfect world, you wouldn’t 
have to use the timeworn “hunt 
and peck" method to find a par- 
ticular review in your back is- 
sues of PC Magazine. With the 
arrival of PC-NDX, the world 
has become more manageable. 

PC-NDX indexes the 1986 
and 1987 PC Magazine product 
reviews, Productivity articles. 
Viewpoints, and letters. The 
massive databases are searched 
by a C//pper-compiled shell. 

You perform searches by en- 
tering one or two keywords re- 
flecting subject matter, author, 
product, and/or PC Magazine 


category, and a browse screen 
with a menu listing of the 
matching articles appears. You 
call up a table of contents by en- 
tering a volume and issue num- 
ber as the keyword. You use the 
Cursor Left and Right keys to 
select the year to search if both 
databases are installed in one 
subdirectory. 

You move the cursor bar in 
the browse screen to highlight 
each entry. Pressing the Enter 
key on a highlighted entry calls 
up the citation screen, which 
provides the title of the article, 
its page number, a list of its 
keywords, and an abstract. 

The program does have 
flaws. For instance, a search of 
the keyword “mouse" (for 


1987) ignored at least one fc- 
view in that category, while a 
search of some authors' names 
did not always reveal all the arti- 
cles they had written. 

For the most part, though, 
the searches are quick and accu- 
rate. PC-NDX is perfect for 
those who need to get their 
hands on a PC Magazine review 
with a minimum of fuss. 

List Prices: 1986 PC-NDX, $8; 
1987 PC-NDX. $9; 1988 PC-NDX 
(to be available quarterly). $19. 
Requires: 256K RAM. two disk 
drives (hard disk recommended). 
DOS 2.0 or later. Not copy 
protected. PC-NDX. Mishawaka. 
IN. 46544; (219) 256-1045. 
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Introducing Paradox 386. 
Optimized for 386 enviraiments 
and up to 5 times fester 
than Paradox 2.0 

• Do pattern matches and relational 
operations on tables with up to 
2 billion records 

And Paradox 386 makes fast work 
of big operations like: 

• Retrieving data with large single 
or multi-table queries 

• Paging through screens of infor- 
mation as you view large tables 

• Sorting tables with several 
thousand records 

• Developing applications with the 
Paradox Personal Programmer 386 

• Running large memory-intensive 
applications 

Paradox 386 also lets you share 
data on local area networks with 
workstations running different 
network versions of Paradox. 

Make the most of your fast 
new 386 hardware with our 
fast new 386 software 
Get up to speed with Paradox 
386. Your 386-based system has 
the racing engine. Paradox 386 
is the racing fuel. 

For information on upgrading 
from Paradox 2.0 to 386, call 
(800) 543-7543. 

60-Day Money-back Guarantee** 


For the dealer nearest you. 
a brochure, or to order. 


Call (800) 543-7543 



BORLAND 
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D esigned exclusively for 
80386-based systems, 
Paradox* 386 runs up to 
5 times faster than Paradox 2.0. 

It's that much faster because it 
accesses your full linear address 
space, which in English means it 
uses all the memory you or your 
company paid for when you put 
together your 386 systems. 

With Paradox 386. the old 
640K limits are a thing of the past. 

-sgawt o>otfl Hvcn isee. m iw; 

'XuieMr aunckon •<»««> connm. » «•<« 60 dm o' pifiMse n» product 
don not portonn « occordmt out cMos. aA ow cuoMtiv ii 
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PAX-voox 


It runs in the 
DOS environment 
and is a modern must 
for power users con- 
fronted with very large 
tables (tens of thousands 
of records or more) 
and/or large applica- 
tions. Paradox 386 
makes more ambitious 
mainframe-type applica- 
tions feasible on the PC 
because it addresses up 
to 16 megabytes of 
memory. 

But back to speed. 
Paradox processes data 
32 bits at a time instead of just 16 
bits at a time, so you race rather 
than run. 

Paradox 2.0 and 386. 

The same but different 
Paradox 386 gives you all the 
functionality, power, and flexibility 
that earned Paradox the Software 
Digest top-rating for PC relational 
databases* Like Paradox 2.0. the 
all-new Paradox 386 gives you 
the speed and power to: 

• Query multiple tables simultaneously 

• llse an unlimited number of 
selection criteria 


CIRCLE 137 ON READER SERVICE CARD 


h I K S 


I () (> K S 


Mfc/x^raArOes^iier: The Best 
PC Grt^c Des^ Tot^ Around 


HANDS ON 


BY GERARD KUNKEL 

Just when the Macintosh is 
wooing aesthetically-minded 
PC owners with hi-res color 
graphics. Micrografx has taken 
the PC a giant step forward in 
design graphics with Micro- 
grafx Designer. This $695 vec- 
tor-based drawing package 
brings tools usually found only 
on dedicated graphics worksta- 
tions and Macs to the PC. 

Running under the Microsoft 
V/indows. Version 2.0, operat- 
ing environment (a Windows 
runtime version is supplied), 
Designer provides a full toolbox 
of drawing aids that are really 
useful only with EGA or VGA 
graphics and only on a machine 
running faster than 6 MHz. 

Designer does not do 3D, is 
not a desktop publishing tool, 
and is certainly not a paint pro- 
gram. It can't compete with Au- 
toCAD and other top-dollar 
CAD programs. Designer is the 
best drawing Uxil yet for logos, 
special graphics effects, and 
package design. 

There are the conventional 
drawing tools, like lines, boxes. 


rectangles, circles, and arcs. 
And there are polylines, parabo- 
las, bezier curves, object ar- 
rays, object rotations, object 
mirroring, object grouping, and 
object connection . 

The display rulers bordering 
the top and left side can be set to 
different degrees of unit mea- 
sure. whether you want inches, 
centimeters, picas, points, or 
decimal inches. 

Two-dimensional rotations 
are possible, as are linear arrays 


of one or a group of objects . 

Designer works in layers 
and uses color. This lets you 
create full-color images and 
overlays for traditional printing. 

Designer supports the Win- 
dows fonts and some printers' 
fonts. However, there is no way 
to interactively highlight and 
edit text while displayed with 
the art. In fairness. Designer's 
use of a text-editing window for 
any text additions is superior to 
the meager support in most de- 
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Micrugnifx Deiig,neT‘sclipartincludfsmaps. The U.S. map is grouped as individual 
states, sosizing, moving, and color changing can be performed on any state. 
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Mkrogntfx Des^mer 
Micrografx Inc. 

I820N. Greenville Ave. 
Richardson. TX 75081 
(214)234-1769 
List Price: $695 
Requires: 5 12K RAM, two 
disk drives (hard disk recoin- 
mended), a graphics display 
adapter and monittn-, DOS 2.0 
ex' later. 

In Short: A top-notch gnqrfiics 
design software package. Not 
cof^ [m)(ected. 
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sign programs, but Designer 
cannot wrap any text (multiple 
lines have to be entered one at a 
time), and changes to a font size 
make you lose your positioning 
edits. 

Designer and its sister pro- 
grams, /n*a*Vision, Draw, and 
Graph, all share the .DRW file 
format. But you can save De- 
signer files to the .PIC raster 
image format. 

Whereas paint programs 
were a good introduction to 
computer imagery and fine for 
creating illustrative art. Design- 
er is the first truly productive 
design tool for creating mechan- 
ical or technical artwork. GS 


Gomllhimbers Smooths Text File Conversions 


HANDS ON 


BY PETER LOSHIN 


If you've ever had to crunch 
numbers from a computer re- 
port, you know how galling it is 
to have to rekey the report. 
Good Numbers, from Creative 
Synergy Corp., eliminates this 
data entry chore, as well as the 
risk of entry errors. 

Good Numbers converts any 
ASCII report file you can get 
onto your disk into PC-usable 
formats. Source files can be any 
ASCII file, as long as there are 
no records longer than 255 char- 
acters; output is to worksheet 
files (.WKl, .WKS, .WRK, 


.WRl), ASCII comma-delimit- 
ed (for database work), .DIF 
(column- or row-wise), or .PRN 
files. 

You create masks that screen 
out unwanted rows and columns 
of data, use entire lines as head- 
ings, and set column titles for 
the columns you use. 

Good Numbers does a sim- 
ple job and does it quite well. 
It's easy to use — following the 
.sparse manual, anyone can con- 
vert a file within minutes of in- 
stallation. Using Lotus-style 
menus. Good Numbers goes 
further by adding features such 
as auto-loading if there is only 
one mask file in the directory 
and double-prompting when 


you try to exit without saving. 

Nice touches include data 
format options for currency 
mark translation, control char- 
acter search and removal, and 
line-by-line viewing and verifi- 
cation as the program translates. 
The current version doesn't 
handle numeric character fields 
like ZIP codes well, since num- 
bers are assumed to be values 
(Version 2.5, currently being 
tested, addresses this and adds 
other useful features). 

Good Numbers will seem 
like manna from heaven for ev- 
eryone who’s struggled with the 
awkward data-importing func- 
tions in 1-2-3, dBASE, and oth- 
er applications. [IS 
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FILE 


GoodNumben, Version 2 
Creative Syoogy Corp. 

2839 Paces Ferry Rd. , #320 
AUanU, GA 30339 
(404)438-0033 
List Price: SI89 
Requires: 256K RAM, DOS 
2.0 or later. 

In Short: A data conversion 
utility that can uanslate ASCII 
files into other PC-usable for- 
mats. Not copy protected. 
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Ouattro: The Professional 
Spreadsheet, for people who’d 
rather switch than fight 



he switch is on. People and 
companies are switching from 
1-2-3* to Ouattro' because 
they'd rather switch than fight the 
probiems. compiications. i imitations, 
and extra expense of 1-2-3. 

Spreadsheet users are seeing what 
they get right now with Ouattro for 
oniy $199.95 and are realizing that to 
go the 1-2-3 route they'll find them- 
selves paying $495 for it. then adding 
Lotus Learn.” Lotus Speedup." and 
Lotus HAL* ($150). which means 
$645.00 or nearly $450 more than 
Ouattro, Ouch! to either your wallet 
or the company's budget. Why do it? 

They're switching to Ouattro 
because it doesn’t waste time 

Ouauro's intelligent recalc means 
that it only recalculates affected cells 
instead of recaicuiating every ceil the 
way 1-2-3 does it (unless, you've 
added their Speedup). Time counts 
too— and if you want to save yours— 
switch to Ouattro. 

There's everything to gain 
and nothing to iose 

If you already know a lot about 
1-2-3. you already know a lot about 
Ouattro. You're not faced with learning 
a new program because Ouattro can be 
made to respond to commands I ike 1 -2-3. 
but with much better, faster results. 

You not only bring your 1-2-3 
knowledge to Quattro. you also bring 
your 1-2-3 files to Ouattro. Ouattro 
understands them and lets you con- 
tinue to work with them — and easily 
produce presentation-quality results. 

Switching to Ouattro means you're 
not in a holding pattern waiting for the 
much-announced but never-delivered 
1-2-3 Version 3.0. Ouattro lets you 
act now. 

Switching to Ouattro means you 
avoid lengthy and complicated 1-2-3 
installation procedures. Ouattro senses 
the kind of hardware you have and 
installs itself automatically. 



it’s easy to iearn and 
it’s easy to switch 
Ouattro is easy to learn, whether 
you're iust starting with your first 
spreadsheet or you're switching from 
1-2-3. It's only $199.95 and. because 
it's from Borland, it has a 60-day 
money-back guarantee.* You'll enjoy 
the switch to Ouattro. Why fight it? 

Includes buUi 5%'’ and SVti” diskettes 

60-Day Money-back Guarantee* 


For the dealer nearest you. 
a brochure, or to order. 

Gall (800) 543-7543 



BORLAND 
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Ouattro offers great control 
over graphs— now users don't have 
to go to a separate package to 
create business presentation 
graphics." 

Steve Owens. Price Waterhouse 

"With Lotus 1-2-3. 1 had to use a 
third-party program to annotate the 
graphs ... I wasted a lot of time 
... But with Ouattro. annotation 
and printing is integrated." 

BUI Todd. Siemens GammaSonIcs. Inc. 

"I find recaiculation speed with 
Ouattro to be more than twice as 
fast as with Lotus 1-2-3." 

Doug Cobb. President. The Cobb Group. Inc. 

"1 prefer the flexible Borland menu 
system to the Lotus 1-2-3 menu, 
and I plan to change all my macros 
using Borland's menu system." 

Ron House. Western Union 

"Those who are considering pur- 
chasing 1-2-3 will be better off 
with Ouattro. 

John Walkenbach. InfoWnrld 99 
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256K on Mother Board, 360K Brand 
Name Roppy Drive, 135 Watt Power , ^ . 

-Supply, Slide Case, AT Style Keyboard, 4-10 MH, Clock 
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Fortran Compiler (Microsoft) . 


Ryan McFarlan Fortran . 


Pascal Compder (MicroscA) : 



Quick Basic 40...’. 

. CaN 


Turbo C . . . a-. 

. 58 


Turbo Jumbo Pack 3 0 

. 159 


Turbo Pascal 4 0 

. 58 


PROJECT MANAGEMENT 


Harvard TotK Project Manager il . 

$ 309 


Microsoft Project 4.0 

. Call 


Super Project Rus 

. 289 

''vV>'»Tx 

Tmeline 2.0 

. 259 



MmodM CM 

' AST 



mt 

Turbo La:e> . 
BraCher Printer* 
Cilinn PrMirt 
1200 

limoi*8oi 


1800 

10 Meg 

ties 

MSP 40 

20 Meg 

1290 

MSP 45 

40 Meg 

>905 

MSP 50 

ScagMi 


MSP 55. . . . 


20UGwWDConnier . 

251-t . 

AST 

Mod«80 SlSm 

Mow 120 »» 

Mow 340 4105 

MOW390 SMS 

NEC 

MuAspeed 137S 

MiAspMdEL 160» 


OlwMoWs CM 


EyWiPrintif b CM 

Htwten-fackird 

Laser W s«ns$ H 1775 


T-1000 7S5 

T-IIOOdupemmsl 137Q 

T-3100 2799 

T-3)20 X69 

T-3200 3714 

OtarMoWs CM 

AT&TMew CM 

Sh«p« 


CM 


1250 


NEC 

MuHtsync S 609 

Muinsync Plus CM 

OherModett CM 

(1 Onfincs Moneors CM 

n IMrasync 409 

SonyUulhscan IAS 

Mtsitela Diamond Scan 409 

ZeniBn490 015 


Cambridge Analyst $ 55 

HAL » 

Lotus 1-2*3 Ver 201 295 

MS Ex cell 285 

Mulliplan30 CaN 

Ojotation Call 

PFSProPlan 52 

Supercalc 4 259 

Ttvin Classic 32 

VP Planner Plus 82 

UNOUAOES 

C Complier (Microsoft) CaN 


WTEOfUTIVE SOFTWARE 

Ability Plus CaH 

Enable 20 352 

Framework II 309 

MS Works Call 

PFS 1st Choice 72 

Smart Software System .... Best Price 
Symphony 439 


Cal 


Macro Assembler (Microsoft) .... Cal 


$339 


Ryan McFahtf) Coboi ....... 539 


Cal 


QRAMUCS/MICE 

Chartmaster $199 

l>agr»T) Master 185 

(Serwic CAD w/Ool Plot 3.0 ... . 72 

Harvard Graphics 2.1 239 

IMSIMousewOr Hatolll ...... 88 

IrvA-Vision 259 

Leglmouse 85 

Logmouse w/pamt 89 

Microsoft Buss Mouse 1.0 Call 

Microsoft Chart 3.0 Cal 

Microsoft Serial Mouse 1 0 Cal 

NewsRoom 30 

News Room Professional 85 

PC6ussPlusMouse(NewVer }w/paint. 83 
PC Mouse (New Ver.) w/paint .. . 83 

F^mtmaster 29 

PrimShop 32 

Signmaster 132 

Ti^ Graphix Tool Box 38 

Windows Drawll w/clip art m 


NEC 

Sdentemtei MO 

P-e 425 

P-7 615 

P-9 1035 

OkkMPrMwi CM 

Peneeonic 

10801 Mow II 199 

10911 Mow II 190 

1524 535 

1595 460 

La»rP4450 1635 

OOierModeis CM 

SiBrMcfOnict CM 

TeeNbe 

321 SL 499 

341 SL 6« 

351 SX 979 

HAN CAWS 

Plus20MEG I 539 

Plus 40 MEG . 775 

Evetex Tape eack-i# CM 

MODEMS 

All Modules CM 

Prmwetfiem 

12006 90 

2400 6 Mew 129 

OOierModeis CM 

USRoMtice 

Password 1200 149 

Counei2400 299 

DATA lAU MANAOEMENT 

Clipper $ 368 

d^se III Plus 374 

OB-XL 79 

Eureka 68 

Fox Base Rus 20 185 

(Jenifer 168 

Nutshell 75 

Paradox 20 Call 

PFS: Professional Fite Ill 

Q&A 185 

Quckcode Rus 138 

OuickReport 138 

Revel^ion 459 

R Base System V 399 

Reflex 78 

VP Expert Cal) 

VP Info Calf 

ACCESSORIES 

Copy II Option Board Call 

Masterpiece S 84 

Masterpiece Rus 93 

Masterpiece Remote 107 

MousePad by Mousetrac 9 

Summasketch 12x12 Plus 369 

ACCOUNTING 

Computer Asociaies CaH 

DAC Easy Accountng CaH 

One Write Rus 2.0 CaH 

Time Sips 69 


tOAROS 

AST 

HorSnoi 1330 

Sa Pack PXfi 1 1« 

OllierModeis CM 

AP 

EGAWomlef 175 

VGA 265 

V1PVGA 265 

HarcuMs 

Color Card 145 

Grapibcs Card Pius m 

Mat 

lntiovd386 719 

lntioard386wcaW 1005 

PC 1010 115 

4020 209 

miwsee Tie 

Orchid 

Tirto EGA 449 

Jai 366 Acceieralot AT 129 

T«yTurtx)2S6 265 

Para^ 

SPack 99 

AutoSMtch 350 CM 

VGA >N»» 239 

VGA Proiassonai Maw 355 

Vidao-7 

VGA 299 

vagaOeiuEe 195 


TRAINING 

Flight Simulator Cal 

MS Learning DOS Call 

PCLogo $ 79 

Turbo Tutor II 23 

Typing Instructor 27 

Typing Tutor fV 27 

WORD PROCESSORS 

Microsoft Word 40 $165 

Multimale Advantage li 249 

PFS Professional Write 102 

Volkswnier 3 132 

Volkswriter Deluxe Rus 59 

Webster New World Wnter 55 

Webster Spell Checker 32 

W^ler Thesaurus . . . 39 

WordPerfect CaN 

Word Perfect Executive Call 

Word Perfect Library CaN 

Wordstar Pro Pack 4 0 205 

Wordstar 2000 Rus 30 189 

DESKTOP PUDUSHINQ 

Nevirsmaster $ 48 

Pagemaker 442 

PFS Rrst Publisher 52 

Ventura Publishing Call 

MONEY MANAGEliENT 
Tobias Managing Your Money 4 0 . $114 
Dollars & Sei^ w/Forcast 92 
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PC UPDATE 


edited by Peggy Gavan 


VCN 

Coaconh, 
Version 3.0 


PC^sUmited 
System 300 


VCN Concorde, Version 3.0. offers many new 
features, including desktop publishing support 
through the TIFF and PostScript formats. VGA 
support, and full capabilities for creating busi- 
ness graphs, images, text, and self-running 
desktop videos. The new version also has en- 
hanced text functions, more objects, and a new 



VCN Concunlc. VersitmJ.O. ha.\ full l apahililies fttr t reat- 
ittfi business graphs and self-running desktop videos. 


dalaba.se. VCN Concorde, priced at $695, is 
available to registered users for $125. Visual 
Communications Network Inc.. Cambridge. 
Mass.;(6l7)497-4000. 


Dell Computer Corp. has replaced its PC's 
Limited 3M-16 AT compatible with an en- 
hanced PC's Limited System 300. The new 
models, which have a ba.se price of $4,299, add 
support for optional VGA monitors and 3'/2- 
inch disk drives, and incorporate the new Deli 
System Analyzer. In addition. Dell has an- 
nounced an enhanced version of Microsoft's 
DOS 3.3. which features 15 utility programs 
exclusively for Dell customers. The new ver- 
sion is priced at $1 19.95. Dell Computer 
Corp.. Austin. Tex.: (512) 338-4400. 


Microsoft 

Wonl4.0, 

network 

Version, 

ForComment 


Registered users of Microsoft Word 4.0, Net- 
work Version, who license a minimum of one 
Master Pack and three Network User Manual 
Packs arc eligible to receive a free copy of Bro- 
derbund's FofCommenr. The network version 
of ForComment, normally priced at $995, sup- 
ports up to 16 users. The network version of 
Word 4.0, which includes a coupon (or For- 
Comment, has a retail price of $750 for the 
master pack and $ 150 for each user pack; regis- 
tered users of previous network versions can 
upgrade for $75 for the master pack and $40 for 
each user pack. Microsoft Corp.. Redmond. 
Wash.; (206) 882-8080. 


Vendex Vendex Pacific has begun shipping a memory 

HeedStartXT, upgrade kit for its HeadStart XT. The kit. 
Vendex Mouse priced at $99.95. gives users an increase of 
RAM. from512K to768K. Al.so, Vendex is 



Vendex Pacific is now offering a 25f>K memory upgrade kit 
to customers of its HeadStart XT compatible. 


TheBroOklyn TheBrooklynBridge, Version 1.5, adds five 
Bridge, new utilities, including four DOS utilities 

Version 1.5 (move, remove, copy, and backup) 

and Run, a new Brooklyn Bridge utility that 
provides for dual independent processing. The 
Brooklyn Bridge is priced at $ 1 29.95; regis- 
tered users can upgrade to Version 1 .5 for $10. 
White Crane Systems Inc. . Norcross. Ga.; 
(404)394-3119. 


tBBBIEF 


Wiideet!, Mustang Software has released Version 1 . 1 0 of 

Version 1.10 its Wildcat! bulletin board system. The new 
version supports additional file transfer proto- 
cols and offers a Live Program option that al- 
lows Wildcat! to run other applications from 
outside the program code. Wildcat!, priced at 
$ 1 29. is available to registered users free of 
charge. Mustang Software. Bakersfield. Calif.; 
(805)395-0223. 


now bundling its new $99.95 HeadStart 
Mouse with Logitech's Paint Show graphics 
software at no additional charge. Vendex Pa- 
cific. Great Neck, N. Y.; (5 16)482-4255. 


Conographic Corp. has introduced a Lotus 
1-2-3 driver, free of charge, for its ConoVision 
2800 graphics system. The driver displays 180 
columns by 40 rows of a spreadsheet in a single 
screen. The ConoVision is priced at $1 .195. 
Conographic Corp. . Irvine, Calif. ; (714) 474- 
1188 . . .dA/L/B. Version 2.0, is fully com- 
patible with Microsoft's QuickBASIC 4.0, 
providing two additional libraries of program 
development routines for use with QuickBA- 
SIC. Version 2.0, priced at $1 39, is available to 
registered users of Version 1 .6 for $25 . AJS 
Publishing, North Hollywood, Calif.; (818) 
985-3383. 
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DMP, We Know Our Sysl 


• • Because at 

Ml*, oursystems engineers design 
computers around the needs of the 
discriminating shopper, not the im- 
pulse buyer searching for a cheap, no 
frills clone. 

The one who knows the value of a 
dollar . . . and what he should get for 
it! 

That’s why all OMP sys- 
tems are packed with more 
standard features than any 
others currently available . . . 
bar none! 

So go ahead, compare for 
yourself. Then make OMt* 
your choice. 

The Smart Choice. 



*386-16/20 Turbo 


Looking forward to serving 
your needs . . . 





Wm. “Bill" Wagstaff 

Vice President- 
Customer Support 


■ 1 6/20 Mhz 366 Motherboard 
Intel Processor, 0 Wait States 

' 40MB Hard Disk Drive (26m8) 

1.2 MB Floppy Disk Drive 
60386-20 Dual Speed Processor 
80367 Co-^ocessor Ready 

' 1 2 " Hhres iTL Monochrome Monitor with Till/Swivel Bose 
51 2K RAM Memory 
AT-style Case - Nickel-plated, Beige 
Turbo, Power and Disk LEO Lights 
Heavy Duty 200 Watt Switching Power Supply 

> KeybMrd turbo Speed Switchabiilty 

' Audio Speaker 

t Clock Calendar with Battery Back-up 
Hardware Reset Switch 
8 Hardware Expansion Slots 
Hercule»compatlble Monochrome Graphics Card 

' 1 02 Key AT-st^e Keyboard with LED lights 

> Hard Disk and Floppy Disk Controllers 

' Keyboard Keylock with 2 Keys 

' Parallel Printer Port 

> 46 Hour Bum-In and Diagnostic Testing 

' 1 00% IBM Compatibility 

' Comprehensive 1 Year Parts and Labor Warranty 


‘ 1 Year Free Technical Support 

> Complete Component • level Documentation 

CMpIcti sptea prict 

System without monitor 

System with Samsung CGA color monitor MS90 

System with NEC Multisync II EQA monitor 9999 

System without hard diskdrive tT99 

Base System 1999 



OMP 286-16/12 DeluM 6abv Turbo 

i 6/12 Mhz 266 Baby AT Motherboard 
< O Wait States 

^ Phoenix Bios- #1 In Compatibility 

> 40MB Hard Disk Drive 

X 1 .2 MB Floppy Disk Drive 
\ 80286-1 2 Dual Speed Processor 

V 80287 Co-processor Ready 

1 2 " Hi-res iTL Monochrome Monitor with Tllt/Swivei Base 
' 266K RAM Memory • 40e6K Maximum 
Baby AT-style Case - NIckel-platecL Beige 
^ Turtxi, Power and Disk LED Lights 
' Heavy Duly 200 Watt Switching Power Supply 

> Audio Speaker 

Clock Calendar with Battery Back-up 
Hardware Reset Switch 
8 Hardware Expansion Slots 
- Hercules-compatible Monochrome Graphics Card 
' 102 Key AT-style Keyboard with LED Lights 
Hard Disk and Fioppy Disk Controllers 
X Keyboard Kei^ock with 2 Keys 
Parallel Printer Port 

. 48 Hour Burrvin and Diagnostic Testing 

V 1 00% IBM Compatibility 

\ Comprehensive 1 Year Pans and Labor Warranty 


X 1 Year Free Technical Suppon 
. Complete Component - level Documentation 

Coaplttt iTStcn piict «f«M 

System without monitor f 199 

System with Samsung CGA color monitor 1999 

System with NEC Multisync II EGA monitor 1999 

System without hard disk drive. 999 

Base System 999 


• Discount Micro Products. Inc • Discount Micro Products. Inc • Discount Micro Products. Inc • Discount Micro Products. Inc. • Discount Micro Products. Ii 


Corporate, Government & Educational Purchase Orders Welcome With Approved Credit 


Inc. • Discount Micro Products, inc. • Discount Micro Products. Inc. • Discount Micro Products, inc. • Discount Micro Products, inc. • Discount Mic 


Quantity Discounts Available . . . Dealer Inquiries Welcome 


count Micro Products, inc. • Discount Micro Products. Inc • Discount Micro Products. Inc • Discount Micro Products. Inc. • Discount Micro Products. Inc • 


Vou'rm In cooH company with amp 

e Black A Decker a Chevron Oil 

e Coca Cola e ParvAm World Service 

e Parke Davis • ITT 

Pharmeceutlcats • IBM 

e Maybelllne Cosmetics • Merrill Lynch 

e NCR Corporation e General Foods 

e Horteywell a 3M Corporation 

e Proctor & Gamble • TRW Corporation 

... as weU as thousands of other major corporationa 
governmental branches, educational Institutions and end 
usersi 

QuaiitYt RmitaPStity, wofImtatimMp 

OMP uses only the highest quality, state-of-the art 
components available in each sys- 
built Absolutely no cost- 
^HHH^^^^^aving substitutes used. 

Trained technicians individual- 
lyassemble.burTi-inandbench- 
test each system in our huge 
assembly and lab facilities under some of 
the most exacting, painstaking quality 
control standards in the industry today. 

No shortcuts. 

And best of all, they're made in the U.&A.! 

You can trust OMP for quality, reliabifity and work- 
manship 


Cu mt ommr 9mr9te9S 
rmehnleai support 

Nothing is worse than questions without 
answera Enter DMPs technicat support staff. 

Friendly and well trained, each “tech's" goal 
is to offer responsive solutions to customer 
problems 

You'll notice this OMP advantage! 


Cumtom SYWtpm eonPsurotkHio 

Don’t see the exact system you've been 
thinking of? 

A DMP representative can help you design 
one around your demanding specificationa 
Just ask! 


Optkmat Mee999or$99 

OMP stocks hundreds of co-processora 
modema memory upgradea tape backups and 
other peripherals and accessories to put all 
the options in your handa 


f • YSJiR UMtTSO WMRRMMTY 



OMP warrants your sys- 
tem to be free from defects 
in materials or manufac- 
ture for a period of 1 year 
from date of invoica 
Ask your DMP represen- 
tative for detaiia 


DMP'S "mXTSMO M YRMR" 

Supplemental Warranty Assurance Program 
1 2 Months / 1 2,000 Hours (whichever comes first) 

Our customers asked for it, now DMP offers it ... it's 
DMPs exciting $.EJLf. prograra An easy inexpensive 
way to add additional warranty coverage to any sys- 
tem purchased from DMP. 

For a nominal charge, OMP will warrant your sys- 
tem to be free of defects in material or manufacture 
for an additional year . . . parts and labor included. 
There are no deductibles and it is entirely transferr- 
able. Certain restrictions apply. 

Protect your investment, ask your DMP represen- 
tative for detaiia 










;ems Jirsn't For Everyone ... 



DMP XT-4/10 Deluxe Turbo 

4.77/10 Mhz B088 XT Motherboard 
Phoenu Bios • #1 Irt Compatibility 
' 30MB Hard Disk Drive 
SeOKB Floppy Disk Drive 
' 8088-2 Dual Spe^ Procasaor 
8067 Co-proceaaor Ready 

1 2* Ht-res TTL Monochrome Monitor with TIK/Swivel Base 
256K RAM Memory - 1 MB Maximum 
Mini AT-atyle Case • Nickel-plated, Beige 
' Turbo, Povrer and Disk LED Lights 
Hardware Reset Switch 
' Hardvnare Turbo Switch 
' Heavy Duty 150 Watt Switchirtg Power Supply 
' Audio Speaker 

Clock Calendar with Battery Back-up 
' 8 Hardware Expansion Slots 
' Herculefrcomratible Monochrome Graphics Card 
« Composite Video Adaptor 
CGA Color Graphics Adaptor 
Microeoft Bus Mouse-compatible Interface 
Parallel Printer Port 
Game Port 
Light Pen Interface 
Serial RS232C Pori 
Hard 8 Floppy Disk Corrtrollers 
1 02 Key AT-style Keyboard with LEO Lights 
46 Hour Burrvin and Diagnostic Testing 
100% IBM Compatibility 
Comprehensive 1 Year Parts & Labor Warranty 
1 Year Free Technical Support 
Complete Component-level Documentation 

Cwiplett stsOb prici pass 

System without monitor. 

System with Samsung CGA color monitor 9999 

System with NEC Multisync II EGA monitor 99M9 

System without hard disk drive 999 

Base System 999 


DMP 286-6/12 Standard Turbo 

> 6/1 2 Mhz 266 AT Motherboard 
I 0 Walt State 

t Phoenix Bloe - at In Compatibility 
' 40MB Hard Disk Drive 
t 1.2MB Floppy Disk Drive 
t 80266-12 Dual Speed Processor 
80287 Co-processor Ready 

12* Hi-res TTL Monochrome Monitorwith Tilt/Swivel Base 
2S6K RAM Memory 

Standard AT-styfe Case - Nickel-plated. Beige 

> Turba Power and Disk LED Lights 

Heavy Duty 200 Watt Switching Power Supply 

> Audio Speaker 

\ Clock Calendar with Battery Back-up 

> Hardware Reset Svritch 

> 6 Hardware Expansion Slots 

t Hercules-compatible Monochrome Graphics Card 
« 102KeyAT-8tyteKeyboardwlthLE0Ught8 
V Hard Disk and Floppy Disk Controllers 
' Keyboard Keylock with 2 Keys 

> Parallel Printer Port 

t 48 Hour Bum-in artd Diagnostic Testing 
- 100% IBM Compatibility 

« Comprehensive 1 Year Parts and Labor Warranty 
' 1 Year Free Technical Support 
» Complete Component - level Documentation 

Coapliti STttMi prict .$9999 

System without monitor 9999 

System with Samsung CGA color monitor . .9999 
System wfth NEC Multisync II EGA monitor .9099 

System without hard disk drive 999 

Base System 999 


Standard Turbo 

4.77/10 Mhz 8088 XT Motherboard 
Phoenix Bios- *1 Incompatibility 
> 20MB Hard Disk Drive 
' 360KB Floppy Disk Drive 
• B066-2 Dual Speed Processor 
6067 Co-processor Ready 

- 1 2* Hi-ras TTL Monochrome Monitor with Tilt/Swivel Base 
V 256K RAM Memory • 1 MB Maximum 

' XT-^e Case - Nickel-plated. Slide 
Turbo, Power and Disk LEO Lights 
Heavy Duty 1 50 Watt Switching Power Supply 
Audio Speaker 

Clock Calendar with Battery Back-up 
6 Hardware Expansion Slots 

- Hercules-compatible Monochrome Graphics Card 
Composite Video Adaptor 

CGA Color Graphics Adaptor 

Microsoft Bus Mouse-compatible Interface 

Parallel Printer Port 

Garrte Port 

Light Pen Interface 

Serial RS232C Port 

Hard & Floppy Disk Controllers 

64 Key XT-st^e Keyboard with LEO Lights 

48 Hour Burrvin and Diagnostic Testing 

100% IBM Competiblllty 

Comprehensive 1 Year Parts & Labor Warranty 

1 Year Free Technical Support 

Complete Component-level Documentation 

COMPittI price $999 

System without monitor. T99 

System with Samsung CGA color monitor $$$ 

System with NEC Multisync ll EGA monitor 9999 

System without hard disk drive 999 

Base System 999 


c • Discount Micro Products, Inc. • Discount Micro Products, 


0 Products, Inc. • Discount Micro Products, Inc. • DIs- 


Dlscount Micro Products, Int • Discount Micro Product 


"Jtfo HammimM" 

$$Oi99y Back eua999itt9m 

OfliP wants you to be compieteiy satisfied with 
every system purchased It must be as we advertised 
It to be and what you expected If any system la 
unsatisfactory, simply call for a return authorization 
number ( RMAj within 30 days from invoice date for a 
credit refund or replacement . . . pUfPttttdl* 


rVMiftirs P09 Your Support 

earns it reputation everyday. Day-by- 
day. 

When you purchase a system from DMP, you 
get much more than boards and chipa You get 
a team of dedicated professionals who stand 
behind each and every system . . . and the cus- 
tomers who purchase them! 

call 9§09fi 

There's no better time to discover the flAfP 
advantage! 




‘Tmdinoloay SwarYonm Can A ff ord " 

TO order Call TOLL free 
1-800-PCS-TO-CO (1-800-727-86X6) 



SIS) (77-5600 If 800 llMS An IKT 
(515) (77-4551 FOf 0(al(f liqoiriii 
(515) (77-4508 corponti; CottfiMit t Edicatiol iiqiirlM 
015) (77-277( For OKtOMf $(rf i(( 6 OrOoT TNCUig 
015) (77-2795 Tectaiui Siwportt Sklppiio 
015) (77-2905 FU llM 

015) 477-0511 IIS Um (MItatii loard SrstMtf 


BUSINESS HOURS 

Monday thru Friday 
9:00 am to 7:00 dm EST 
Saturday 

10:00 am to 3:00 p.m EST 


IXkaS: UPSCODorderoareFOBDIocount Micro Product* facility -cash. casMars 
chackandmonayordaraaccaplad. Ptapayntail-in orders taniwttnoa rsooal or cor- 
porsta checks subiact (o 16 day lurxl clearance Prices shown are US currency 
cash whotaaala. (aval 1 0 quantity. AJI Items advartlsedara new with manufaclursfa 
warranty. Prices and availability subject to change without notice Michtgan 
-aaidanti add 4% aalaa tax. Orders under S1 00, ado S6 lor proceaairtg. Purchase 
order and cfedtt card customefi add 2.9% lor handliriQ. SNppirtB and irtaurartce 
coats sra axira Aaaembiy charges lor computer systems may apply. Purchaaa 
orders accapled only upon approved credit- calKor confirmation bwora ramittlng- 
nat 1 9 tarma only. All safe* hrtat All relume must b* freight prepaid. Insured and 
accompanied bya valid RMA# secured from DMPs customer service department 
15% restocking fee applied to returns and refused shipments. Make ell instru- 
ments payabl*FoSi9ia«i(llaa9niK%K.30-0*y Money Beck Guarantee excludes 
sMpplna handling and Insurance charges 

Discount Micro Products Inc. • 32210 Eight Mile Road • Farmington Hills, Michigan 48024 


DC^P’S 

Special Priority 
Delivery Service 

Place yew eitier from DMPs alocfc 
befora 2.-00 pn. and N wB ship that 
dmi ConauN yow DMP repra sente 
live for ovemtgM and * 2 fld dtiT 
daHvary anywhere m the U 8 ( 
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COMMUNIQUFS edited by Bill Howard 



■ 'Designed spei ifimllyfor hard disc and critical-use business systems, ' ' reads the ad- 
irrtisemenl far this Tf>pnz iininierrupiihle power supph backup unit. Must he a hard 
disk card lucked awav inside the computer. 


Microsoft Words 

Just below the sealed flap of the envelope containing Microsoft MS- 
IX)S 3.3 is the warning “Carefully read the Microsoft Licen.se 
Agreement inside before opening this pack!” 


Amazing Facts I 

“In order lo initiate communi- 
cations ("log on") 10 a BBS, 
you call the BBS, turn on your 
modem, and press a sequence of 
keys." 

— Computer Shopper, Feb- 
ruary 1988 

Amazing Facts 11 

**The [deskside] Flexarm 
Swing Cradle can accommodate 
virtually every PC or mainframe 
thaCson the market.*' 

— Lybftx Computer Systems 
catalogue ad for systemJrrtoni- 
lor stand 

Amazing Facts III 

"Since IBM introduced its first 
PC in 1 98 1 , the original operat- 
ing system from Microsoft, 
MS-DOS, has ruled. Short for 

I 


“data operating system,” DOS 
is the brains of arc." 

— Seattle Times. January 
25. 1988 


Amazing Facts IV 

"These difficulties (with Ban- 
kamerica's Mastemet account- 
ing system) were caused by 
slow run and response times, 
communications problems and 
leaky disk drives, according to a 
former Bankamerica employ- 
ee." 

— CumputerWorld, Febru- 
ary!. 1988 


Amazing Facts V 

“The $4895 Artisan Model 
1023 handles A- to D-size draw- 
ings on cut-sheet paper and 
film, plotting 30 ips at an accel- 
eration rate of two gigabytes.” 

— Computer Graphics 
V/orid. February 1988 


Campaign Notes ’88 

“At the heart of the Dole cam- 
paign's New England operation 
is a 16 MHz Compaq 386. The 
organization has added a 130 
Mbyte hard disk for tape backup 
lo complement the 4M bytes of 
RAM inthe Compaq.” 

—PC Week, February 2. 
1988 
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Spelling 

checker not im iuded: title page 
of Northgate Computer Systems manual. 


GENERICACME 
COriPUTER CO. 

OR&AMIZATIOIOAL CH-APT 
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Have ymt heard or seen anything allheal. unu.\ual, or Just plain dumb alxtut the micro- 
ciunputer intlusiry? Send your offerings loCjimmunigu^s. PC Maguine, One Park Av- 
enue, New York, NY 11)01 ft, or MCI Mail i57-V30i. Please print your name legiMy: 
include the name, city, and puhlicatum date any newspaper or magazine clipping: 
and inchule your T-shirt size. Contributors will receive $50 and a PC Magazine T- 
shiri. In case of duplicate entries, the earliest postmark prevails. Sorry, but entries 
can the acknowledged. 

Winners this issue: John Hassetman (Topaz UPS), Ted Wilson (iniellegenl key- 
board). Victor Volkmtot (BBS logon). William M. Muckerheide (Flexarm), Stephen 
Gales (data operating system). Mauro Savoldelli (Microsoft license agreement). 

Contributor Stcplten Gates if Tacoma, Wash. ("MS-DOS data operating sys- 
tem" ) notes (a) ' 'it's somewhat embarrassing to have such an error published' ' in Mi- 
crosoft's backyard, andlh) salespeople were e.u eptionally polite to Cates when he 
was .shopping for a computer la.^! summer. No. no relation. 
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dBASEPov^ fa* 1-2-3 


Last year we met a crazy programmer who said 
he could build a database with the power and 
capacity of dBASE and put it inside 1 -2-3 
Well, he works for us now, and If you know 
anything about database programs, his baby 
is going to knock your socks off. 

Introducing @ BASE, a hill-foature rela- 
tional database add-in for I - 2 -.A. Now anyone 
who knows how to use 1 - 2 -3 is an instant 
database wizard because @ BASE turns I -2-3 
into a powerful ''front-end" for database appli- 
cations. It ’s as easy as 1 -2-3- 


Huge capacity 

If you've every tried to use 1 -2-3 as a data- 
base manager, there's a good chance you've run 
out of memory. That's because I -2-3 stores dabt 
in the worksheet. ©BASE stores data on disk 
where record capacity is virtually unlimited. 
You'll never mn out of memory again. 

Brains and brawn 


©BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,® but it operates in concert with 1-2-3. 
You get the best of both worlds. 1-2-3 gives you 
tools for data analysis. @ BASE gives you big 
data capacity. Brains and brawn. It's a nice 
combination. 

In minutes you can build a worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date results, simply 

See our ad on page 283 


load and recalc the worksheet. Fresh database 
information is automatically linked from disk. 

Industry-standard file format 

@ BASE uses exactly the same file format 
as dBASE III and dBASE III Plus. dBASE is not 
required loused BASE. But if you have stan- 
dardized on dBASE, ® BASE fits right in. 

© BASE reads and writes dBASE files directly. 
No conveision is necessary. 

At less than a third the cost of dBASE, you 
may decide to use © BASE instead of dBASE 
throughout your organization wherever useis 
need easy access to dBASE information . 


Serious Performance 


© BASE beats dBASE III Plus in benchmark 
tests.* ©BASE is up to 3-7 times foster! 



dBASE 111 

Plus 

©BASE 

Locale record 

12 sec 

12 sec 

Pack database 

7.1 min 

1.9 min 

Sort database 

10.8 min 

4.5 min 

•Test with 4,000 records, 34 fields per record 


©BASE works with l-2-3Release2on 
the IBM PC, XT, AT, PS/2 and compatibles. 
Only J 195. No competing add-in database can 
match ©BASE for power, compatibility and 
performance . Nothing even comes close. 
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Introducing @BASE 

(pWH wn ccd-abMc") 

©BASE”* puts the power ofdBASE in Plus® 

inside 1-2-3.® 

With @BASEyou can: 

• Instantly transform an on-sheet database 
to a dBASE-compatible database on disk. 

• Use 1-2-3 as a “front-end" for existing 
dBASE applications. 

• Build a complete database application 
from scratch using 1 -2-3 to control 
database functions. 


@ BASE Features 


• Huge capacity • data Is stored on disk. 
•Occupies only 72K RAM + SKperopenfile. 

• Fully compatible with dBASE in file formal 

• Flo^d^ structures; 

-IkUeview 
-Fmmview 
-Crosstab view 

• Ifowerfiil Query/Selection commands. 

• Bi-directional data transfer between 
wwksbeet and dambase. 

• Dynamic link betmen worksheet and data- 
base using new database @ functions. 

•FuDy compatible with l'2-3inacros. 

• Multi-level sort (ascending/descending) . 

• Global multi-field search and replace. 

• Create/modify database ddlnition. 

• And much much more! 

Ybu can open, access and update multii^ data 
files concurrendy using spMhJ @db functions. 
An optional mcK^, available soon, lets you 
“)(dn'' data files (m one more common fields, 
md support index files. Option price is $89.95. 



Please send me: 

copiesofd BASE ^$195 each. 

Include $3-75 shipping (tl2 outside USA and 
Canada) . MA resi^nts add 5% sales lax. 
Payment; VISA MC AMEX Diners Ched 

OH)# 

EXP HATE PHIKE 

SAME 

AUUKEVi 

CITY STATT oT 

Toonier. mill coupon or all toU-free 
lnMA800-447-ll96 NUionilly 


800 - 445-3311 



mSE Users! 

InUependent Reviewers Say: 


Nobody Beats The Fox 
...Nobody's Even Close 


H FoxBASE+/386 
FoxBASE+ 


Quicksilver 


Clipper 


dBASE III PLUS 


FoxBASE+ 



Data Based Aihfisor 


BYTE Magazine 


FOXBASE+ Fastest By Far 

BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower, Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes. 

Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE+ zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE + /386 ran them in only 7 
minutes! By contrast Clipper took 53 


minutes, Quicksilver took 59 minutes, 
and dBASE III PLUS took an hour and 
18 minutes. 

Why Waste Your Time? 

BYTE’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
You can run with Fox ... or you can 
crawl with them. 

F0XBASE+ Delivers Now. . . The 
Others Only Promise 

We're totally committed to insuring 
that FoxBASE + will aJways be fastest 
, . . now and in the future, ibu can 't buy 
a faster product. 


But that’s not all. . . 

FoxBASE + offers other great features 
like: true compatibility. . .familiar 
interactive commands like BROWSE 
and EDIT. . ."dot-prompt” program- 
ming. . .major language extensions. . . 
ideal development environment. , .and 
a money-back guarantee. 

So call us for the details. After all . . . 


Nothing Runs Like a Fox. 



FoxBASE, FoxBASE+ . and FoxBASE+ /386 are trademarks of Fox Software. Fox Software 

dBASE III PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 118 W. South Boundary, Perrysburg, Ohio43551 

Quicksilver is a trademark of WbrdTech Systems. (419) 874-0162 Telex: 6503040827 FOX 

“Using the benchmark timings published in BYTE. September 1987. FAX: (419)874-8678 

““Using the suite of benchmarks published in Data Based Advisor. March 1987. 
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VIEWPOINTS 

■ BILLMACHRONE 


Tough times 

AT THE MARKET 

Things are tougher than ever for the buyers of computers for the corporation. Amid this vast 
richness of product offerings, they are often limited in what they can buy. 



I t’s like starving in a supermarket. For 
lack of a decent shopping list, those of 
you with the biggest responsibility for 
personal computing in Corporate America 
face frustration. The market is changing so 
quickly that approval lists are going obso- 
lete almost as quickly as they’re published. 
At the same time, a plethora of new stan- 
dards has created mote uncertainty than 
ever before. 

As a reader of PC Magazine, you 
should be fatitiliar with the term “brand 
specifier,” because that’s what you are. A 
brand specifier is the knowledgeable, 
computer-literate individual to whom oth- 
ers turn when they need to know what to 
buy. Whether or not you have the final 
sign-off on spending the money, your 
word is law when it comes to the make and 
model. That, of course, is what PC Maga- 
zine is all about. The whole process, from 
First Looks to the big comparison reviews 
to the productivity articles to the user ex- 
change tips, is geared to giving you the 
tools you need to make informed decisions 
on hardware and software. 

Frankly, I’m worried about 1988. It’s 
tougher to steer a smooth course this year 
than any other. PS/2 or AT bus? 286 or 
386? OS/2 or DOS? Graphics or text 
mode? Network or standalone? Host-de- 
pendent or workgroup? And what to do 
with all those sorry old 8088 machines? 

Even the supposedly cast-in-concrete 
markets are up for grabs. Lotus 1-2-3 may 
be the Kleenex of spreadsheets, but Lotus 
will have to fight aggressively to retain 
market share as competitors press hard 
with everything from lower prices to eye- 


popping graphics. Ashton-Tate faces a 
similar challenge with dBASE IV. Can it 
keep the likes of Oracle and Informix at 
bay, much less Paradox! We’ll see. 

Down the aisles Let’s take a row- 
by-row tour of this supermarket. We’ll do 
a little comparison shopping along the way 
and speculate on these issues. 

First, that granddaddy of all debates, 
PS/2 vs. AT architecture. We’ve been 
talking about it for a year now, heard all 
the comparisons to New Coke and Coke 
Classic. For today’s applicadons, howev- 
er, it doesn’t make a whole lot of differ- 
ence. A dearth of PS/2 add-in boards has 
held back acceptance of the Micro Chan- 
nel, and you still can’t get everything you 
want in connectivity products. Otherwise, 
the choice comes down to whether you’re 
ready to integrate 3'/2-inch disks into your 
work environment. I hate to oversimplify, 
but that’s about it. No one will be ready to 



do anything significant with the multipro- 
cessor features of the Micro Channel for 
another year or so, and the VGA is obvi- 
ously the way to go for both buses, despite 
the inadequacy (too small, too fuzzy) of 
IBM’s monitors. Watch the freshness dat- 
ing on the package: insist on register-level 
compatibility for your VGA boards. 

The 286 vs. 386 issue remains hot, with 
no relief in sight. Due to AMD’s inability 
to make fast, cheap 80286 chips, the low- 
cost 16- and 20-MHz 286 machines failed 
to materialize. Thus, the price differential 
between 286 and 386 machines remains at 
$1 ,5(X) to $2,0(X). The 386 retains its per- 
formance edge, and the systems software 
types are giving you better reasons daily 
for using a 386. Between DESQview, Mi- 
crosoft Windows/386. VM/386, UNIX, 
and PC-MOS, there’s something for ev- 
erybody. Lest we forget, a 386 gives OS/2 
a nice performance boost, too. 

Speaking of which, IBM’s Bill Lowe 
has stated that the company expects to see 
2 ,000 programs tunning under OS/2 by the 
end of 1988. Given that it started from 
zero, that’s quite ambitious. We believe in 
OS/2 enough to convert 30 or 40 of PC 
Magazine's utility programs, but that 
leaves 1,960 to go. The extent to which 
Lowe is right is the extent to which OS/2 
succeeds. The applications are the critical 
path to its success. Obviously, no one will 
convert all their users en masse to OS/2, j 
The expense is too great, the benefits are | 
too small, and the compatibility box isn’t | 
compatible enough. Although we’ll see ^ 
slow and steady progress through the year, I 
1989willbethebigoneforOS/2. = 


PC MAGAZINE ■ APRIL2 6, 1988 
65 



WHAT'S OPTIONAL ON THEIRS IS 

STANDARD ON OURS!! 



$999 


10MHz 

ComptetB System 
with Single 360K Drive 
A Monographic Monitor 
Assembled A Tested 
IBM^XTCompatibte 
With MSDOS 3.3 
Add $39.95 


*599 


Standard Features 


110/4.77 MHz S088-1CPU 
1 640K RAM 
1 150W Power Supply 
1 8 Expansion Slots 
I (1) Serial Port 
I Hwculet Compatible 
Video Card (720 x 348) 


I (1) Parallel Pori 
I (1) Game Port 
I Clock Calendar 
w/Battery Backup 
1 101 Key Enhanced 
"AT" Touch & Click 
Style Keyboard 


I Quality Hi-Reeolutlon Amber Monitor w/Tllt & Swivel 

RAono Syatem w/Dual Floppies $669.00 

Mono System W/20MB Seagate HD $889.00* 

Mono System W/30MB Hard Drive $929.00* 

BaseUnItw/o Monitor or Video Card .i $499.00* 

‘Single 360K Floppy Dnve 


Standard Features 


■ 80286 12/6 MHz (Keyboard 
Switchable) 1 1 .7 Norton S.l. Rating 

■ 640K of RAM on 1M6 Motherboard 

■ 200VJ Power Supply 

■ Ports: (1 ) Serial . (1 ) Parallel, (1 ) Game 

■ Dual Roppy/Dual Hard Drive Controller 

■ (8) Expansion Slots 

■ 1 01 Enhanced “AT” Touch & Click 
Style Keyboard 

■ Clock Calendar w/Battery Backup 

■ Hercules Compatible Video Card 
(720 X 348) w/Parallel Port (2nd) 

m Quality Hi-Resolutlon Amber Monitor 
w/Tilt & Swivel 

Mono System W/40MB 

Miniscribe HD #3650 3 Q 5 QQ 

Mono System W/40MB 

Seagate HD #251 4^1 HO 

Base Unit w/o Monitor 

$899.00 


Option Upgrades for XT10 & AT12: 

Hercules to CGA with CGA Card and RGB Monitor Add $170.00 

Hercules to EGA with EGA Card (operates in CGA, MDA, or 

HGA modes)and Packard Bell EGA Monitor Add $399.00 


30 DAY SATISFACVON GUARANTEE 
Your complete satisfaction is our top priorty. Any 
Swan system may be returned within 30 days from 
the date of shipment for a full refund. * 

FOR YOUR PROTECTION WE GO THE 
EXTRA YEAR A full 1 year warranty is included, 
with a 2nd year SEW (Swan Extended Warranty) 
available. Call or write for details. 

FAST DELIVERY... V/e ship within 24 hours.' 

TECHNICAL SUPPORT Our support staff is on 
call 9-5 Mon-Fri to answer all of your questions and 
make sure that you get the most from your systems. 

YOUR COMPUTER tNVESTMENT 
i$ HASSLE FREEH! 


SWAN VIDEO & I/O CARDS 


Monographics half card (720 x 348) 

Hercules Compatible w/parallei port $69.95 

Color half card (640 x 200) 

CGA Compatible $69.95 

Monographics, Hercules Compatible, 

2 Floppy Controller, Parallel, Serial, Gameport, 

Clock & Calender w/Battery Backup $119.95 

Same board as above, except with CGA 
output instead $109.95 

e Hems returned must be as-rtew, eriihcut modification or 
damage. At wananty cards, manuals and packaging must 
be incTuded. Return shipping must be prepaid and insured, 
bearing e RAC (f^tum Authorization Code} on the shipping 
label, t Custom Systems May Take Longer. 


DON'T 


AMERICAN 

Dll|n6l98t8 

ANSA 

Paradox (2.0) 


ASHTON-TATE 


Framework t| 
Multimate Advantage II 
Rapidflle 

...$3e9JX) 

...$299.95 

...$24440 

BOEING 







1 

BORIAN 

> 


$129.00 





Reflex Workshop ........ 

...$44.95 

Sidekick(unprotecied) 

...$54.95 







Turbo Oaiabase Tool)ox.$64JS 

Turbo Gameworks 

..$4445 

Turbo Graphix Toolx>x 

...$64.95 

Turbo Lightning 

...$59.95 



Turbo Pascal N. Melhods$62.95 



Turbo Prolog Toolbox 

...$64.95 

Turbo Tutor 

...$27.95 


jpaggy 

181 CLOSEOUT ..$11 99 

■ 4.77MHZ eLiriMMdQuantmn 

PRINTERS 

#CITIZEN^ 














Tribute 224 


SCALL 


Panasonic 


1080111 

1091111 — .... 

10921 

........CALL 

...—uFOR 

...PRICING 

1592 .. 

$389.00 

1524 

$599.00 

1595 

$43840 

3131 

$25900 

3151 

$39940 

Laser Printer 

$CALL 




NX-1 000 Rainbow.. 

$CALL 









NB24-15 

$639.00 



H EPSON 

FOR PRICING 
ON EPSON PRODUCTS 


OPEN: 8:00AM-9:00PM Mon-Fri; 10:00AM-6:00PM Sat 12:OOPM-e:OOPM Sun EAST COAST TIME 


TUSSEY COMPUTER PRODUCTS 


P.O BOX 1006 

STATE COLLEGE. PA 16804 








SETTLE FOR LESS...tCp SHIPS IT 


■ SOFTWARE 


BRODERBUND 

Graphics Library Disks <24.95 

Print Shop $39.95 

Print Shop Companion $32.00 

Toy Shop ..._...$42.95 

CENTRAL POINT 

COPY II PC $274)0 

Option Board .............$79.95 

PC Tools Deluxe $44.00 

CHANG LABS 

Rags To Riches ...$269.00 

DAC SOFTWARE 

Dac Easy Accounting $69.95 

Dec Easy Acct. Tutor $19.95 

Dec Easy Payroll — ..$39.95 

Dac Easy Payroll Tutor $24.95 

DAlfBREAK 

FIFTO G ENERATI ON 

FUNK 

■HHiiraSKttMMR 

GENERIC SOFTWARE 


OMiartc CAOO w/Dot Ptot.ttMS 
LIVING VIDEOTEXT 










Symphony 

$439X)0 


MERIDIAN TECHNOLOGY 
MICROPRO 

MICRORIM 

-- ia|B|f.:;;::;;;:::;^.$i89.00 
RBiMtorDOe $CAU 


OMNIS from BLYTH 

Quartz , mi , , n fgAli 

PAPERBACK SOFTWARE 


Executiva Writer—... 

$39.95 

VP Graphics 

.....$79.95 



VP-Infb 

$59.00 

VP Planrwr Plus-... 

$99.95 


Microsoft' 

PC Excel SCALL 

PCWorfcs $129.00 

Bookshelf w/CD ROM ... SCALL 

C Compiler........ -$299.00 

Chart 3.0 $264.95 

Plight Simulator— ..—....$34.95 

Fortran $299.00 

Macro Assembler $99.95 

MS-DOS & GW Basic ...SCALL 
Mouse.. $109.00 

Pascal.. $167.00 

Project . $349.00 

Quick Ba$« (64.95 

Windowa2 03 (69.00 

VWn(Jows/386 $149.00 

Word Version 4.0 $239.00 


PERSONICS CORP 
Smart Notes $47.W 


SOFTWARE PUBLISHING 

First Publisher—....— 

...„$64.9S 

Harvard Total PM It 

...$349.00 

Harvard Graphics ... 

...$229.00 

PFS First Choice .... 

$94.00 

Professional File 

...$139.00 

Professional Plan .... 

...$139.00 

Professional Wnte .. 

...$109.00 


MECA 

Managing Your Money ....$119.95 


MICROSTUFF 

Crosstab XVI $94.00 

NORTON PRODUCTS 
Norton Commander —.—.$39.95 
Norton Utilities ——....$49.95 
Norton Advanced Utilities .$64.00 


SPRINGBOARD 


Newsroom Pro 

....$69.95 

Chp Art 

SCALL 

SYMANTEC 


Q4A 

..$219.00 

TURNER HALL 


Not# It Plus 

....$57.00 



UNISON WORLD 


Newsmaster — 

...$69.95 

WORD PERFECT 


WordPerfect 

..$207.00 

Executive 

..$127.00 



Plan Perfect 

...SCALL 

XEROX 


Ventura Publisher 

..$529.00 


HARDWARE 

PC HARD DRIVES 

♦MiniScribe 

30MB XT Drive w/conl.(65 ms) $339.00 

30MB Hard Card {65 ms) $429.00 

30MB AT Hard Card $479.00 

40MB AT Drive {65 ms) $359.00 

40MB AT Drive {28 ms) $579.00 


^Seagate 


ST-225 20MB w/cont.{65 ms) $289.00 

ST-238 30MB w/cont.{65 ms) $359.00 

ST-251 -0 40MB {42 ms) $439.00 

ST-251 -1 40MB {28 ms) $499.00 

W£Sr£RM O/0/TAL 

File Card 20 $399.00 

File Card 30 $479.00 

AT FD/HD Controller $159.00 


^S, 


>iiKin Techndogie/ 

TAPE DRIVE BACKUPS I vn WAiVIANTY 

40MB XT Tape {Internal) $339.00 

40MB XT Tape {External) $459.00 

40MB AT Tape {Internal} $359.00 

40MB AT Tape {External) $479.00 


MAGNAVOX 





...$89.00 

8762 RGB 

$249.00 

8515 RGB 

$289.00 

8053 EGA 

8873 EGA Multimode 

$399.00 

$479.00 


PC ADD ON BOARDS 


'^oSiucin 


MONITORS 


RAM CARDS 




Advantage Premium 
Rampage 286 

$319.00 

$379.00 

SixPakPremium ^ 

$259.00 

$119.00 

ATI 

[Graphic Solution 

.■m.m 

IeOA Wonder 

$179i)0 

BOCA RESEARCH 

CAU FOR PRICINQ ON VBK) 

1 

i 

i 

! 

EPIC 




'epic EGA 460 

$1294»i 


incKida Sonwera UiimIm Dtsk 
XT RAM CARD w/0K..$99.95 
Call For Pricing on; 
5t2K/1MB/2MB Upgrades 
AT RAM CARD w'0K.$119.9S 

Call For Prtcing on 
S12K/1MB.'2MB Upgrades 



. At>ovtBowdliO»«^i^4Mii 

1 AbpveBoard PSrxT $2St4im 

AbPveBoard 286 $309.00> 


TTL Monochrome 
Amdek 410A Amber. 

Green.or White $149.00 

Packard Bell Amber w/std $97.00 


HERCULES 

Graphics Plus $179.00 

In-Color Card $299.00 

Other Hercules boards In stock.. 
Call for price 


PARADISE 

Autoswitch 350 

$149.00 

Autoswitch 480 

$169.00 

ZUCKER 


ktonochrome QrapMca 

—$94.95 




RGB 

Goldstar 4135 

....$269.00 

Thomson 4 160 

....$279.0( 

EGA 

NEC Multisync 11 

Packard Bell 

....SCALL 

EGA/CGA/TTL Auto 

..$419.00 

Amdek 722 

..$477.00 


THOMSONS 

Ultraaean 

..$429 

Limited Quantities 


MOUSE IMSI 

PC Mouse w/Or.Hak) III $69.00 



Software orders over $100 & Ac- 
cessories under 6 pounds will be 
shipped FEDERAL EXPRESS (ves 

even at these prices) You only pay TCP's standard shipping 
charge of $4.00 per order. ALL orders arriving before 3:00 PM 
our bme wifi be shipped out same day. If part of your order is 
backordered the remainder wM be shipped UPS Ground FREE! 

SECURITY 

ii Your Credit Card is not charged until your 
order is shipped. 

We insure your order ai no extra cost to you. 
■ Tussey is a financially strong and well 
established company. 



¥ 


CUSTOMER SUPPORT 

■ After sales support. 

■ Knowledgeable staff, all graduates of 
Tussey's “Computer Boot Camp*. 

■ Our advanced warehouse/materials 
handling system assures your order is 
shipped out accurately & on time. 

■ Our IBM 5360 allows instant order and inventory status. 

To order by mall; Wc accept money order, certified check, personal check 
AHow 2 weeks lor personal & company checks lo dear Shipping $4 00 for 
sotNvare and accessories/ $i 0.00 for pnmers and coiof monitors/ $6 00 for 
disk dnves and other moniiors/ Add $3 00 per box shipped COD Call lor 
other shipping charges Additional shipping required on APO. FPO. AK. HI 
Terntt: ALL PRICES REFLECT 
CASH DISCOUNT, ADD 1.9% 

FOR MASTERCARD OR VISA. 

ALL SALES ARE FINAL Detective items replaced or repaired at our discre- 
lion Pennsylvania residents add 6% sales lax Pnces and lenrts subieci to 
change without notice 


EDUCATIONAL & CORP ACCOUNTS 
Purcrim order* aceeptM CALL 1-600*533'1131 


Swan Technologlee 
Inciudea PC TaN Hi software 

1200 baud Internal $69.00 

2400 baud Internal - $119.00 

Hayas Smart Modem 

1200B $259.00 

2400B — SCALL 

Packard Ball External 

300/1200 baud $149.00 

2400 baud External —..$279.00 
US Robotics Sportster 

300/1200 baud -...$139.00 

Zucker 

300/1200 Hall Card Modem 
with software $87.00 


DISKL 

per box of 10 3.S0~ 5.25" 

BONUS DS'DO $6 95 

MAXELL DS-'DDS17 95 S9 95 
VERBATIM DS'DD $19 95 $9 95 
SONY OS/DD $1 7 95 $6 95 


intel 


CHIPS 


Numeric Coprocessors 

6087 $104.00 

8067 2 .$147.00 

80287 $179.00 

80287-8 $259.00 


Call for Pricing 
on Memory Chips. Prices 
are too volatile to Hat!!! 


PC1640 kMSTRlD PPC640 

OPSK TOP 

PORTABLE 

9 8MHz Processor/640K 
' 3 Available Slots 

■ Parallel. Senai.A Game Port 

■ Mttfosoft Compatible P^use 
MS-DOS 3 2 

■ GEM Desktop. GEM Basic 

P II4GACGA/EGA Video Card 

■ 8MHz Processor/640K 

■ Supertwist LCD Dsplay 

■ Single or Dual 3 5* Dnves 
m 2400 baud Internal Modem 

B Parallel & SenaJ Ports 

p 101 Key AT-Styie Keyboard 
MS-DOS 3.3 


FULL PC CompaVbUlty •• CALL FOR BEST PRICE- 


Telex: 620-37782 (Tussey UD) FAX: 814-237-4450 


CIRCLE 268 ON READER SERVICE CARD 


CALL TOLL 


FREE 1 - 800 - 468-9044 


Inside PA 

Call 814-234-2236 








Lt LM ikl J 1 

SPEED UP YOUR COMPUTER! 


mimes 


SAVE & LOAD 123 FILES IN 1/2 THE TIME. 

Increase the speed of your programs by as 
much as 2-5 times. FUSH will make programs 
that go to disk operate faster! FLASH will make 
word processors, accounting programs, data- 
base programs. & spreadsheets operate at top 
speeds! FLASH Is the fastest & most versatile 
program ot Its kind. At right Is a list of compar- 
ison of FLASH to Lightning features. 

FREE OFFER: 

FLASH RAM-DISK & FLASH KEYS 

When you buy FLASH you get our new prod* 
ucts FLASH HAM-DISK & FLASH /Tf /SIree. 

FLASH HAM-DISK uses memory only when 
needed and frees up the memory when the 
RAM-OISK files are deleted. FLASH KEYS 
speeds up your cursor for scrollino & editing. 

These programs normally sell for S29.95 each. 


Speeds up disk access 
Can utilize above board type memory 
Can utilize AT EXTENDED memory 
Can utilize up to 3 Megabytes of RAM 
Can buffer up to 26 device drivers 
Optional Track Read & Write (Speeds 123) 
Glue files into buffer 

No learning curve everytime system boots 

Over 30 commands 

Less than $70 

Printer Spooler Interface 

RAM DISK Interface 


FLASH matohes or out performs LIGHTNING 
GUARANTEED! 


Heg. price 

Limited time S69.95 


BACK-TO-DOS $49.95 NEW! 


Back-Tp-Dcs allows you to interrupt the program you are working on. go to DOS, do ANY DOS 
command or run ANY other program regardless of size, then return back to your original program 
exactly where you left off screen and all! 

• Imagine DOS at your finger tips 

• Imagine ONLY 15K of RAM needed for this 

• Imagine —Being in word processing 

—Going to DOS 
—Formatting a disk 
—Going back to word processing 
—Saving your file 


• Imagine —Being in a spreadsheet 

—Going to DOS 

—Running your database program 
—Returning back to spreadsheet 

• Works when screen in graphics mode too 




SPOOL-MASTER 5.0 $49.95 NEW! 


SPEED UP YOUR PRINTER 

• No more waiting for your printer 

• • Automatically allocates RAM when printing 

• • Automatically frees up RAM when done 


• True RAM spooler 

• Allows multiple copies 

> Status shows how many pages left and 
how much time left printing 


• Handles single sheet forms 

• Can be un-installed at ANY time 

’ • Finally a RAM spooler that doesn’t use 
ANY RAM when it is not printing 

• Many keyboard commands to control 

spooler 

' When used In conjunction with FLASH 


SUPER-ED 3.15 $49.95 NEW! 


THE ULTIMATE DBASE PROGRAM EDITOR 


• Edit Dbase program files with Wordstar like 

commands 

> Conf igurable keystroke commands 

• Edit 2 files at once & copy blocks between 

them 

• Extensive search & replace options 

• Execute any DOS command bom within the 

editor 


• Keyboard macros 

• Print parts of a file 

• Super Fast Full screen editing 

• Shows Num-lock & Key-caps status 

• Go to specific line number 

• Merge 2 files together 


OP' 


peP' 


SPECIAL PACKAGE OFFER: $150.00 

Gives you over $280.00 worth of software! 

. FLASH • BACK-TO-DOS • FLASH KEYS 

• FLASH RAM-DISK • SUPER-ED 3.15 • SPOOL-MASTER 5.0 

ORDER LINE: 1-800 25-FLASH INFO LINE: 1-317 253-i 

Add S4.00 shipping & handling (Overseas add S15 001 
Sohware Master 6352 Guilford Avenue Indianapolis. IN 46220 

LtgMnng ts a Irademark o( PCSG Wixd Slat s a trademark iX Micm Pro mil 123 ts a trademark ol Lotus 


SOFTWOIE MASIIRS* I 


VIEWPOINTS 

■ BILLMACHRONE 


Meanwhile, the majority of software 
publishers are holding out for Presentation 
Manager. They’re right in waiting. PM is 
the best shot we have at a standard user in- 
terface, and most machines sold today are 
PM-capable. I’m all for it. Corporate 
America will save millions on training 
alone. But PM applications won’t hit big 
until late 1989. In the meantime, make 


■ Frankly, I’m worried 
about 1988. It’s tougher to 
steer a smooth course this 
year than any other. 


sure your hardware is ready for PM (286 or 
386, EGA or VGA), and buy whatever ap- 
plications you need to see you through. As 
we cruise down the video aisle, it’s clear 
that 640 by 480 is the way to go — this 
year. Pass by the offerings of more than 1 6 
colors for now. Look for more resolution 
and larger screens. IBM’s 85 14 is stun- 
ning, albeit a little shy on contrast, but you 
can get it only in PS/2 form. 

Meanwhile, what do you do with those 
dead lobsters at the bottom of the tank, the 
8088-based machines? You can’t palm 
them off on secretaries. They need real 
power, too. State-of-the-art word process- 
ing requires a hard disk. It benefits dramat- 
ically from a graphics screen and a fast 
processor for the spelling checker. Best 
bet: If you just want to tun DOS faster, any 
of the inexpensive accelerator boards will 
do the job, such as PCSG’s Breakthrough 
board. In order to leave the door open for 
OS/2, you need something specie, like 
SOTA’s MotherCard 5.0. The 386 boards 
for the PC will be interesting once they can 
run all the important programs, such as 
Windows/386, OS/2, DESQview 386, and 
VM/386. Until then, the 286 cattis are a 
cheaper solution. 

You’ve got to do more than muddle 
through 1988; you’ve got to come up with 
some strong recommendations, ones that 
set the stage for all the hardware and soft- 
ware goodies to come. 

See you at the checkout counter. HE 
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}0>D>y Monry Back Guarante*! Uncoodiikmal Ruaniitcc on all producu bought directly from D»: Software (Ims shipping charges). Minimum Hardware Requircmenta: IBM PC or lOO*)*. compatibks. I disk drive. 
MS.DOS or PC-DOS 2.0 - or hter, 80 column primer abir to pHnt 1}2 column in compressed mode, color or monochrome monitor. 256K memory. Trademarks: IBM. PC-DOS. MS-DOS. Dac-Easvand Dsc-Easy Light arc 
tradetnarki of Dac Software. Inc.. 179S0 Pmton Road. Suite 800. Dallas. TX. 7S2S2-S740. 5-1/4* & 5-1/2* disks avaibble. 
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Code #103 



miQ^Yya 
SixSolid Reasons 
Wh^u Should 
Be Developing 
Y)ur Applications 
MClanon. 


I Sfattb ¥Dar IbUl Devdopment EfEort... 

From Prototyping 1b Cooipletioa 
Vou’U get live results &ut — even bdore you write the 
first line of code Ideas become running applications in a 
few hours. 

Dcs^ncr, the front-end application generator, allows 
you to produce major programs with no coding. It 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrently. Ybu can 
implement a dazing color screen or a report in minutes. 
Ybu’ll probably never code a screen again! 

2 Automatically Generate Commented 

Source Code For Your Entire AppUcation 
The Professional Developer’s Dcs^oer is the most 
powerful application generator in the industry. It creates 
structured source code that is fully comment^. Ybu can 
easily add to it, modify it, or just admire it. 

And The Profession^ Devtioper is a complete develop- 
ment environment with all the tools that you need. 

3 Create High-Speed, Bullet-Proof Data 
Management With BuUt-ln LAN Support 
Advanced techniques allow you to tune your data 
management to fit each application. Use related files, data 
encryption, memo Gelds, automatic recovery, and commit 
and rollback — all without compromising Clarion’s hi^ 
level of performance And complete LAN features are 
included so the applications you develop will run on your 
network without any additional run-time or LAN PACK cost. 



AlllMew\hrsion2.0 


The Clarion Professional Developer Is A Tbtal Programming Environment That 
Runs On Any IBM PC, PS/2, Or Thte Compatible With i84K Of Memory And A 
Hard Disk. The Retail Price Is Just $695. HOT Copy Protected. 


CLARtON 

PROFESSIONAL DEVELOPER” 


OiftOB P rol mwni i Developer md OirlDn SoOwire are indenrts of Cbrtoa Soft«« GipyTlghl IW8 Cbrion Software: 


4 Interlace To Your Own C or Assembler 
Routines Fbr Special Requirements 
The Professionai Developer will support special device 
routines and complex logic written In C and Assembler. 
Ybu won’t have to completely re-write all those existing 
pitxxdures. Vbu can produce completely open-ended 
solutions that can grow with your needs or requirements. 


5 Produce Executable Programs That Don't 
Need Run-Ume Systems 
Compile your application into an .EXE program that will 
run on a stand-alone computer or worksl^n so you can 
distribute your programs without costly run-time systems. 

6 Get Started Immediately. You’ll Be 
Productive The First Day. 


Although there’s a lot of horsepower “unrler the luxid," 
you’ll be producing programs soon after you open the 
package Ybu’ll find the whole environment friendly and 
comfortable PC VPcek says: “Oarion is easy to learn and 
easy to use” 


I And One More. 

■ We’ll (Mve You A Free Preview! 

m See Your Dealer Or Call Ibll Free 

\ (800) 354-5444 

■ For A Free Copy Of Our Tutorial 

■ Diskette And Introductory Material 

I (Or, simply return this coupon). 

B Name 

■ Camptin' 


Qty sue Zip 

Phwie ( ) 

MailThbOwponW: 

Clarion Software 

150 East Sample Road, Pompano Beach, FL 33064 
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VIEWPOINTS 


■ JOHN C. DVORAK 


The future 

IS PAST 

Looking back at a fast-moving industry trend that literally changed the world reveals the time 
when Dvorak actually came close to being wrong in print. 


the time. It was too bad the PC was a dog, I 
thought to myself. That same day, I be- 
came uncomfortable with the review and 
continued to research the new world of the 
PC. That’s when I ran into another 
friend — a techie who worked at Compu- 
terLand. He raved about the machine. He 
was especially impressed with IBM’s 
"professional” attitude compared with the 
“arrogant guys from Apple." He con- 
vinced me that the PC would be hot. 

I went to the printer and with scissors 
excised the critical review, leaving a pecu- 
liar hole in the document. This was no time 
to be hasty, 1 figured. Something was up. 
In no time, the world turned upside down 
and the 8-bit makers were dead meat. It 
was pathetic how they refused to bail out of 
an airplane headed straight down. Worse, 
some big names brought out new 8-bit ma- 
chines long after the writing was on the 
wall. 

But was the writing on the wall? Or 
were Datapro and the other research com- 
panies painting a rosy picture only too hap- 
pily read by those vested in the old world 
of the Z-80? “There’s a software base,” 
they all said. “People buy solutions, not 
computers,” they all said. ”Z-80s are bet- 
ter than 8088s,” they all said. But the peo- 
ple who counted weren’t listening to what 
‘ 'they all said. ’ ’ The people who count still 
don’t listen to what “they all say.” They 
listen to each other and nobody else. If 
they go astray, it’s not for long. And when 
the movers and shakers bail out, they 
waste little time. Thai’s the lesson we 
learned from the collapse of the 8-bit 
world. 

8 


I like to talk about history in this col- 
umn. I’ve always felt that to under- 
stand this business one must under- 
stand the industry’s past. Recently I 
plowed through some old computer maga- 
zines and noticed that I’ve always over- 
looked one thing in my historical pursuit. 
I’ve discovered that I always look at what 
happened in the past from one dimension; 1 
tend to look at the trends that were success- 
ful. I usually compare them to false trends 
or dead ends. What I ignored were genuine 
and positive trends that simply died for one 
reason or another. We can assume that this 
tendency for a successful trend to simply 
drop dead still exists. 

Let’s take a close look at the most signif- 
icant event in the history of personal com- 
puting — the sudden death of the popular 8- 
bit microcomputer. 

The most notable trend in 1980 was the 
continuation of the 8-bit microprocessor as 
the king of the hill . When the IBM PC with 
the 8088 came along one year later, most 
pundits and observers felt that it was inter- 
esting, but hardly a candidate for a take- 
over of the business. Most observers saw it 
as nothing more than an aberration. An 
oddball system. The most popular add-in 
card for it was a “Baby Blue” Z-80 card 
designed so the PC could ran old CP/M 
software. 

As the IBM PC began to grow in popu- 
larity, rationalization loomed for the 8-bit 
world. David Crellan, in his article titled 
“Don’t Count Out the 8-bit Micro” (Com- 
puter Dealer, September 1982), pooh- 
poobed the notion that the 16-bit computer 
meant anything to the marketplace. He 


cited the long lead time from the introduc- 
tion of the 16-bit microprocessor by the 
chip makers to the development of new 
systems as a signal that they wouldn’t be 
popular. People weren’t interested. People 
wanted highly compatible CP/M systems. 
Right. And Americans would never eat 
raw fish. 

PC MOANS AND GROANS Bad- 
mouthing the PC permeated the scene back 
in 198 1 . 1 had a newsletter at the time that 
supported a now-passd 8-bit system, and I 
accompanied a vendor friend (a maker of a 
popular Z-80-based system) when he 
bought an early IBM PC to analyze. We 
tore it apart, and he moaned and groaned 
about how the cards were too long and too 
thick and too expensive and poorly de- 
signed. Moan, moan, moan. He conclud- 
ed it was a disaster. I wrote up a negative 
review of the PC and, with qualms, insert- 
ed it in the newsletter I was composing at 
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UNIOCK ns RIU 386 POWiR 
WnH SCO XENIX 386 - NOW! 


U nder DOS, the COMPAQ DESKPRO 386/20’” is a powerful 
single-tasking, single-user system that can run thou- 
sands of DOS applications. In 16-bit, 8086 mode. 

One at a time. 

When 08/2" software becomes available, this 
computer can become a multitasking, single 
user system mnning in 16 -bit, 286 mode that 
can also singletask those DOS applications V 
under OS/2. 


One at a time. 

With DOS or OS/2, it will support one 
user — for the cost of the entire system. 

U nder SCO" XENIX* 386, however, the 

COMPAQ DESKPRO 386/20 becomes a powerful 
multitasking, multiuser system that can mn thousands 
of proven XENIX applications. In full-tilt, 32-bit, 386 mode. 



W ith SCO XENIX 386, this powerful computer can sup- 
port multiuser configurations of 16, 32, or even more 
workstations with such blazing performance that indivi- 
dual users will believe they have the whole system to 
themselves — at an unbelievably low cost per user. 

And the best news is that you can unlock 
A the full power of the COMPAQ DESKPRO 
386/20 today because you can get SCO XENIX 
386 — now! 


SCO XENIX System VaneJ the SCO XENK family of 
stflu’ore solutions is auaitabk for alt industry 
starulardllOHC, S0286-. ami803SCbasedcom 
jmters, and the IBM^ Persotud Sydem/2'' 
Models SO, 60. and 80. 


Many at a time. 

Using SCO VP/ix,” it can multitask all the same DOS applica- 
tions under SCO XENIX. 

Many at a time. 


scoa 

THli SA.N1ACRL1Z OPERATION 


( 800 ) 626-UNlX ( 626 - 8649 ) 

(408) 425-7222 
FAX (408) 458-4227 
TWX 910-598-4510 SCO s«2 
uucp: ... decvax ! microsoft ! SCO ! info 


IBMBirqtHMin)iiwkmifkaridtaMialSyam iafid(&2aKii^naits<<lnienHDanflll»ieiMan:hinalan»ritnn •<10MI4Mj!iBI0in9b XBainKlt9fta(kc<(imrM|Oni(U(rCu«paRi»t •SlOiiaintIcnufAtfTheSanuC/uifJpcniKr.Inc •XEABiicpHnjnikfnifkct 
HicnuA Caponoun •W/uaindemirtitflNTDIACIMSyKRBCaipcnuan 1I/S7 

*1987 The S«na Cns 0[cnBKii. Inc. 400 (rxral Sma PU Bu IW. Nvn Cno. U 99C6I The Sina Cns fipcnticn iJd IftNvl Sam PO ilu 4YN. Umden VIA aYN LNwd Koiftiluai. *** I 4.49 2911 <FAX> *44 1 6)7 991. 7Y1IX 917)72 >i>u» 
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V I h W P O I N T S 


■ JOHN C. DVORAK 


Insii® track 

PC vendors look for alternatives; the Mac threatens the PC 
on its own turf; rumors abound; theories teem. 


T he scenario worsens with every 
passing day. The newfound popular- 
ity of the Macinto.sh computer has the 
PC-compatible makers — and even IBM 
itself — worried that loyal users will 
break rank and change environments. 
Now we hear rumors that Tandy Corp. 
is working on a secret Mac clone it 
hopes to announce by year end. Sony is 
another name that keeps cropping up as a 
potential supplier of a Mac clone. Apple 
lawyers aren't too pleased about these 
potential defendants. IBM isn’t too 
pleased about fighting a second front. 

Meanwhile, the Taiwanese and the 
Koreans have prepared cases and are 
ready to roll Mac look-alikes when 
someone shows them how to do the soft- 
ware. 

This may come sooner than expected. 
On the West Coast, a tight-lipped cadre 
of software hotshots have supposedly 
developed Macintosh-emulation soft- 
ware that will be the core of any or all 
Mac clones and will be u.sed as a base 
add-on for next-generation machines to 
be shown by NeXT and Sun Microsys- 
tems. (The only product yet marketed to 
make a quasi-Mac clone has been a thing 
called the Magic Sack. It turns an Atari 
68(XX)-ba.sed computer into a Mac clone. 
It's a pure hobbyist's product that re- 
quires the buyer to scrounge or copy a 
set of Mac ROMs. No known attempt 
has been made to reverse-engineer the 
Mac to date.) 

The most amusing newcomer to the 
PC scene may be Sun Microsystems and 
its upcoming new entry to the personal 
computer scene — jokingly referred to as 
the SPARCintosh. Sun, a premier manu- 
facturer of high-end personal worksta- 
tions running UNIX and its own win- 
dowing software, has recently developed 


a RISC chip called the SPARC. For 
some unknown reason (mostly ego 
gratification, perhaps) the company feels 
it can go toe-to-toe in the low end with 
what one insider calls “a response to the 
Macintosh II. " The Mac II is a machine 
the company perceives as some sort of 
threat to its line of VME bus machines. 
Sun thinks it will blow into the market 
and show the bigger players how to do it 
right. DEC once figured it could blow 
away IBM in the PC business too. 

Here’s the joke of it — a humorous 
■Story floating around the industry: Sun 
likes to brag about its RISC chip by say- 
ing that it is the first computer company 
to design a processor chip that it will not 
keep proprietary. Sun wants everyone to 
buy it. Sun wants everyone to license it. 
Sun wants it to become a standard. Until 
now, only semiconductor makers have 
sold CPUs to everyone. According to the 
Sun litany, semiconductor guys can 
never really get it right because they 
aren't computer people. Sun sings 
praises to itself about its “open" ap- 
proach to the market. 

So what happens? Supposedly wun- 
derkind Michael Dell (of PC’s Limited 
a.k.a. Dell Computing fame) expresses 
an interest in the SPARC chip for some 
reason (gosh, let me try to guess what he 
might do with it — jewelry perhaps?) and 
asks Sun for more information. Mean- 
while. Sun plans to use the chip for its 
SPARCintosh. It soon dawns on some- 
body that if someone like Dell got hold of 
the thing, he might make a cheaper ma- 
chine than Sun will make. After all. Sun 
is used to those big minicomputer mar- 
gins. Red alert! Panic sets in and meet- 
ings are held. What to do? What to do? 
Last I heard. Sun was flying some hon- 
chos to Austin to try to put together a 


joint venture of some sort with Dell to 
keep him from lowballing Sun with a PC 
cum Sun cum Mac do-all computer. As 
far as I can tell, it's all because the guy 
asked for a spec sheet. So much for ideal- 
ism from the company promoting open 
architecture. I su.spect that Sun will re- 
think all its malarkey and keep the next 
iteration of the SPARC to itself. 

In the meantime, IBM wonders why 
nobody cares about it anymore. Sudden- 
ly (or not ^ suddenly) its machines and 
its users are now perceived as boring. 
As more mainframers (whose only con- 
cern is a better micro-to-mainframe link) 
move into the scene flashing a fat bank- 
roll, they push aside the ma.sses of small 
users who made Bill Gates a billionaire. 
The results of this shift are apparent at the 
trade shows. There is virtually no enthu- 
siast-oriented PC show left. The only 
successful PC specialty show is PC 
Expo, a show mostly for dreary volume 
buyers looking for a good deal on a site 
license. The Macintosh crowd, in con- 
trast, has two huge specialty shows that 
pack them in and impress everyone. Not 
good for the future of the PC. 

To compound the problem, we now 
begin to see products like XDOS from 
Hunter Systems. It’s a cross compiler 
that takes executable code from the 
MS-DOS world and turns it into 68020 
code ready to run under a 68020 UNIX. 
According to our West Coast editor, you 
can take Lotus 1-2-3, grind it through this 
program and have Lotus 1-2-3 running 
under UNIX on a Sun. I don't believe it 
for a minute, but I’m willing to be con- 
vinced. It’s stuff like this that makes 
things interesting during times of transi- 
tion. According to sources, the new com- 
piled code runs as fast on the 68020 as it 
does on an 80386! This is an ominous 
claim. Think of the possibilities! 

Here’s the challenge: let’s see if we 
can get WordStar to run on one of those 
68020 UNIX workstations. Talk about a 
giant step for mankind . [IS 
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WE CREATE SOLUTIONS THAT WORK. 



FIVESTAR 386 

• 64K CACHE MEMORY 

• I MB 32-BIT MEMORY 

• INTEL^ 80386 CPU 

• DUAL SPEED 6/1 6MHz 

• LANDMARK 24MHz 

• 200WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 1. 2MB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$2495 

MONO SYSTEM 

40MB $3195 
60MB $3305 
130MB $4695 

4MB MONO SYSTEM $3695 


Solutions built on quality. 
Every system we sell Is built 
with the highest quality 
components available, fully 
bench-tested and 
certified with a 
46 hour bum-in 
before shipment. 

Solutions built on customer 
support and satisfaction. 
Flvestar Computers maintains a 
staff of highly skilled technicians 
and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 



FIVESTAR 286 


• 640K MEMORY 

• INTEL 80286 CPU 

• DUAL SPEED 6/1 OMHz 

• LANDMARK lOMHz 

• 200WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 


$1295 

MONO SYSTEM 

20MB $1595 
40MB $1795 
60MB $2195 

12MHz MONO SYSTEM $1495 


you're up and running, you're not 
forgotten. We’re ready to give you 


FIVESTAR XL 


• 640K MEMORY 

• NEC^“ V20 CPU 

• DUAL SPEED 4.77/lOMHz 

• LANDMARK 4.1MHz 

• I50WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 360KB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 


$795 

MONO SYSTEM 

20MB $1095 
30MB $1195 
40MB $1295 


Momentum is a nationwide service 
organization with offices in 150 


FIVESTAR 
EXPRESS I 

• LAPTOP w/ CARRYING HANDLE 

• 640K MEMORY 

• NEC V20 CPU 

• DUAL SPEED 4.77/9.54MHZ 

• LANDMARK 3.1MHz 

• TWO 3.5 INCH DRIVES 

• BACKLIT LCD SCREEN 

• 640 X 200 GRAPHICS DISPLAY 

• SERIAL AND PARALLEL PORTS 

• RGB AND COMPOSITE PORTS 

• RECHARGEABLE BATTERY 

• MS-DOS™ AND DIAGNOSTICS 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$1295 

COMPLETE SYSTEM 

EXPRESS □ 

• 20MB HARD DRIVE 

• EXPANSION SLOT $2495 


When you buy a computer system 
from Flvestar. you can be assured 


fast service and the kind of 
support you need to get the most 
out of your Flvestar computer 
system. 

Remember - we're only a phone 
call away. 

Solutions built on nationwide 
service. 

When you purchase a Flvestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day. on-site service is horn Momen- 
tum. And it’s good on anv Flvestar 
machine r^ardless of configuration. 


locations and a twenty year history 
of responsiveness, reliability and 
personalized ^ 
service to 
the elec- 
tronics 
Industry. 



Our Guarantee. 

Flvestar Computers warrants all 
our products to be free from 
defects in materials and work- 
manship for one year following 
the date of shipment. 



of not only buying ^ 
the flnest quality 
products, but of 
the people and 
the company 
who stand behind 
every system they sell. 

It all adds up to the fact that 
Flvestar Computers are the ones 
that offer you the necessary 
advantages you need to succeed 
In todays competitive business 
environment. 


OROCR BY PHONE We arrefN VISA. M/C, Amm. COD. Caah or Caahirr s Cheek and approved Corporate and Universny Purehaae Otdera- 
AD prices are sub)erl le rhanijr and quanIRIrs may be llmlled. We reserve the rlfhl lo aubMllulr rquivaleni unns 
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FIVESTARFS-286 


• 640K MEMORY 

• INTEL 80286 CPU 

• DUAL SPEED 6/lOMHz 

• LANDMARK lOMHz 

• CPU SLOTCARD DESIGN 

• 238WT POWER SUPPLY 

• TWELVE EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 


• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 


$1495 


MONO SYSTEM 


40MB 82195 
eO&fB $2396 
130MB $3695 


FIVESTAR FS-386 



• 2MB 32-Brr MEMORY 

• INTEL 80386 CPU 

• DUAL SPEED 6/16MHz 

• LANDMARK 20MHz 

• CPU SLOTCARD DESIGN 

• 238WT POWER SUPPLY 

• TWELVE EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 


• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 


$2895 

40MB $3595 
60MB $3795 
130MB $5096 


MONO SYSTEM 


The Fivestar Fileserver System 



Solutions Built on Quality 



FIVESTAR 

COMPUTERS 


01v« foor ba»ia— all adraatagM of 
Ftreatar quality, aorrlca aad aupp ott. Call Plroatar Compotan today. 

TO ORDER CALL TOLL FREE 

Hours: M-F 8-7 and SAT 10-3 CST 

1 - 800 - 752-5555 

In Texas (2 14) 242-7000 
FAX# (2 14) 242-2336 

A Subaldlanr of FhoUr Electnmtc* tnc- OsllM. TexM 
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New Hope for 
Unsociable uat^uters. 


Just a few short minutes with 
CROSSTALK* Mk. 4 can start your PC 
communicating with most anyone. 

You can open up a world of new possibilities for your 
PC through our advanced communications software- 
and you don’t have to be a genius to do it. 

With a phone line and modem, CROSSTALK Mk. 4 
can get your PC into a dial-up information service 
like CompuServe* with a single command. Our scripts 
make it as easy as filling in a few blanks on a screen. 

Want to exchange words with other PCS? You can 
create your own command scripts to simplify and auto- 
mate entire communications sessions. 

When you're ready for bigger worlds, you can break 
down barriers between your PC and minis and main- 
frames with CROSSTALK Mk. 4. It emulates over 20 
popular terminals, supports the most-used protocols. 


and helps drive IRMA™ or Smart Alec™ interface boards 
through a single set-up screen. 

For advanced communicators, CROSSTALK Mk. 4 
handles concurrent sessions with multiple devices. Its 
high-level programming language, CASL™ helps you 
create customized, menu-driven user interfaces and 
other ^plications programs. 

As you see, we make communication as simple or 
sophisticated as you need to get the most out of your 
newly compatible PC. See your dealer, or contact us. 



CROSSTALK COMMUNICATIONS / 1000 Holcomb Wxxls ftrkw^, 
Roswell, Georgia 30076 / (800) 241-6393 

A Division of Digital Communications Associates, Inc.dGCI* 

CR06STALX » a regWered (ndenwriE of D^iUl Communications Aaaociatea. Inc. / CASL, IRMA and Smait 
Alec are tndemarks of Digital Communications Aaaodates. Inc. / CompuServe ia a regiaiered trednnarti 
of CompuServe. IrK. . an HAR Ettock Company 
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VIEWPOINTS 

■ JIM SEYMOUR 


A SPREADSHEET 

taxonomy; 

PART 2 



In the second part of this series, Seymour looks at the Big Four new spreadsheet programs 
and offers his thoughts on how they’ll be positioned in the marketplace. 


W hen it rains, it pours. After a 
couple of years during which we 
saw few good new approaches 
to how spreadsheets ought to work, we 
now have four major new entries in the PC 
spreadsheet derby. 

With Lotus 1-2-3, Release 3, due in late 
spring or summer, that's five. Count 
1-2-3/G, the OS/2 Presentation Manager- 
based product that's due this fall, and that 
makes six. 

The Big Four include Microsoft's Ex- 
cel, peso’s Lucid 3D, Borland’s Qual- 
tro, and Surpass' s Surpass. 

PEGGING THE PROGRAMS Last 
time, I offered two tests for those consider- 
ing switching spreadsheets. And 1 said I’d 
pass along a “spreadsheet taxonomy” I’ve 
worked out with corporate clients that can 
help them screen the new programs and get 
a handle on which kinds of spreadsheet us- 
ers are likely to find each of these new pro- 
grams a good fit. 

One of the programs is easy to peg: Sur- 
pass. It’s for the / -2-3 purist, the user who 
damns Lotus for its slowness in improving 
1-2-3. 

Surpass is in many ways what Lotus 
1-2-3 might have been in Release 2.0. 
With multiple spreadsheets open on- 
screen at once, good use of the EGA’s 43- 
line mode, intelligent recalculation, and a 
command set that’s a superset of 1-2-3's 
slash-this and slash-that. Surpass is exact- 
ly right for the 1-2-3 user who’s hit the wall 
and wants not a new paradigm or a new ap- 
proach, but Just more '‘/-2-i-ness.” 
peso’s $99 Lucid 3D is a bit harder to 


peg. I’ve been calling it an "Everyman's 
Spreadsheet,” and I think that’s how the 
market will position it. It’s much more 
than an inexpensive alternative to 1-2-3. 

While the idea of a pop-up spreadsheet 
at first suggests a less-than-serious prod- 
uct, it’s impossible to work with Lucid 3D 
and not respect the ideas behind it. 

Lucid 3D makes it easy to link spread- 
sheets, which don’t have to be in memory. 
Building more but smaller worksheets, 
then linking them into a roll-up sheet, is al- 
most always a better answer than building 
the kind of huge, unwieldy, debug-resis- 
lant spreadsheets 1-2-3 has encouraged. 

Lucid 3D is filled with nice touches. 
One of the best is its screen-capture rou- 
tine, which allows you to snatch a block of 
dead, lifeless numbers out of, say, a word- 
processing document, and slap 'em into a 
Lucid 3D worksheet about as fast as you 
can read this paragraph. You can go Ixith 
ways, copying to its clipboard a patch of 


your spreadsheet as ASCII text, then past- 
ing that into an underlying document. (Be- 
ginning to see why a pop-up spreadsheet 
makes sense?) 

Lucid's not for the power spreadsheet 
user who carves a notch in his PC every 
time he fills up his expanded memory 
card’s RAM with a/File Combine spectac- 
ular. But it’s a sensational product fora lot 
of people in business — most of them, I 
suspect, not using spreadsheet software. 

BIGGER THAN BIG That leaves us 
with the two biggest programs of the Big 
Four — and the two hardest to figure: Excel 
and Quattro. 

Microsoft Excel is a great product. Sure, 
it eats up real estate on your hard disk. And 
demands a ton of RAM. And looks like 
hell unless you have an EGA or better dis- 
play. And it really wants to find a 386 chip 
in your PC. 

But it also gives you a great deal in re- 
turn. And once you cross the threshold of 
all that computer power, it’s no slug. In 
head-to-head tests on the same hardware 
(286 and 386 PCs) I’ve found it to be al- 
most always as fast or slightly faster than 
1-2-3, even when I use Lotus’s nifty new 
giveaway add-in. Speedup, to make 1-2-3 
recalcs a little smarter. 

Excel is for the open-minded PC user, 
someone willing to invest the time needed 
to learn a new program — but with very 
high expectations for the return on that in- 
vestment. More than any other PC soft- 
ware since 1-2-3 appeared. Excel rewards 
that kind of open-mindedness and fulfills 
those expectations. 


PC MAGAZINE ■ APRIL2 6, I98S 
77 



lllustratHtn: Marit Matchii 



VIEWPOINTS 

■ JIM SEYMOUR 


Which leaves Qualtro. 

Part of Qualtro' s natural market is self- 
evident: price-sensitive buyers and compa- 
nies. Typically selling for a third as much 
as 1-2-3, Excel or Surpass, Qualtro is ap- 


pealing to those who have to proliferate 
software further in their companies — on 
fewer dollars. 

I like Qualtro a lot. In some cases it's 
even faster than / -2-3 — though not as of- 



Tla (act Is yNr cwntif tytiM In’l pMtKl 11 yair kqtnrt total M ii|kl 
Otoay. nt t( tka awlfi laiitit ktykato awaiMiian. tfltn jta kaUi M-kay Into 
KI-5I60I mi lOt-kay (ttotl KB-SI6t| ktytarta lalto art lally IBM XT. AT. PS/2 
to 386 cttoatWa •tth laptilar IBM-afta tock. 


All Chicony keyboards use genuine To leel the difference that a Chicony 
mechanical key switch technology, not keyboard can make, contact your 

rubber or sponge built with springs to nearest Chicony dealer or call us. 

simulate mechanical switches. This 
provides you with an IBM-alike "click" 
tactile touch or a sileni tactile touch. 

Featuring a sculptured Arc -profile 
design, double-injected key caps with 
identifying alphanumerics molded in 
place, not painted on, lor extended life, 
and a host of other features, Chicony 
keyboards are the right choice for 
your system. 


rhe Fiftal Touch 


Aicony America, Inc. 


1641 W. Collins Avenue 
Orange. CA 92667. USA 


Tel; (714) 771-6151 
Fax (714) 771-3246 


“The (Chicony) keyboard achieves a touch 
that is the closest to the official IBM feeL.” 

PC Magazine (Sep. 29. 1987) 

“It (Chicony Keyboard) also stood out as 
having the nicest touch of any keyboard 
I tried during these tests...” 

PC Magazine (Feb. 16, 1988) 


IBM. XT. AT. PS/2 (rademarka a( Intamatunal Buttnaae Machina Corp. 
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ten as suggested in its ads. Borland empha- 
sizes areas where Qualtro is much faster 
than 1-2-3 (such as navigating around a 
spreadsheet, and recalcs involving expo- 
nentiation), while ignoring such opera- 
tions as addition, multiplication, and divi- 
sion, at which it’s often slower. 

And I've found Qualiro less 1-2-3- 
compatible than claimed. Others, includ- 
ing our West Coast editor and spreadsheet 
guru, Jared Taylor, have also found 1-2-3 
worksheets that bring Qualiro to its knees. 


■ is exactly right 

for the 1 - 2-3 user who’s 
hit the wall and wants not a 
new paradigm or a new 
approach, but just more 
“7-2-i-ness.” 


Philippe Kahn's marketing genius and 
the resources Borland can bring to selling 
Qualtro certainly mean that it's not going 
to go away, and a street price just over 
$I(X) also augurs for a long life. My edu- 
cated guess is that Qualtro will, over time, 
be tagged as the low-cost spread: good if 
not great, an amazing bargain, a product 
that scared Lotus and gave 1-2-3 its come- 
uppance ... but which never dominates 
the market. 

I see Qualtro not as a replacement for 
1-2-3 in many companies — a role Surpass 
and Excel clearly can handle — but as a 
way to extend the spreadsheet function to 
additional workstations, especially if the 
people driving those PCs aren't likely to 
become heavy-duty spreadsheeters. 

But remember: we still have the ghosts 
of Lotus’s new 1-2-3 R. 3 and 1-2-3IG 
hovering over the market. Unfair as it is to 
stack vaporware up against shrink- 
wrapped reality, that’s what current 1-2-3 
users are doing. 

Next time we'll look at the Lotus gam- 
bit, and I'll wrap up my notes on how you 
can determine which of these programs is 
right for you. 50 
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Professional Print Spooling Software 


COMPUTE WHILE 
YOU PRINT! 

PnntQ' 


FINALLY, A REAL MAINFRAME PRINT SPOOLER 
FOR YOUR IBM PC OR COMPATIBLE 


If you spend part of your PC 
time running applications. Part 
of it printing. And a lot of time 
waiting . . . 

Imagine a program that prints 
up to 10,000 pages while you run 
applications. 

PrintQ does that. And more. 
It’s the first really complete 
print spooling subsystem for 
your PC. And your biggest time 
saver ever! 


HOW PnntQ WORKS 

Run your application programs 
as usual, but instead of stop- 
ping after the print command, 
keep right on computing! 
PrintQ intercepts the docu- 
ments bound for the printer, 
spools them to disk, then prints 
them according to your com- 
mands. 


NOT COPY 
PROTECTED 



Dealer Inquiries Invited 
Corporate Licensing Available 



“Pop Up” status display lets you monitor and 
control document printing at any time. 


WITH PrintQ YOU CAN . . . 

• Re-start printing from any page. 

• View documents on screen with 
or without printing. 

• Print up to 255 copies auto- 
matically. 

• Save reports for reprinting. 

• Minimize form changes. PrintQ 
groups similar documents. 

• Print in order of priority. 

• Simplify forms alignment. 

• Work while printer is down. 

• Copy reports to ASCII files. 

• Control from within a batch file. 

• Use any printer (including laser). 

• No program modifications re- 
quired. 

...AND MUCH MORE. 


"Using PrintQ could become 
very addicting, and users may 
never want to go back to ordin- 
ary printing again." 

-PC Week 

FULLY GUARANTEED 

Use PrintQ. If you're not con- 
vinced PrintQ saves time, in- 
creases productivity and en- 
hances printer function, return 
it within 30 days for a full re- 
fund. 

Order now and you'll receive 
the PrintQ disk, complete easy 
to understand documentation, 
and the Quick Start Card which 
will have you reaping the bene- 
fits of PrintQ in seconds. 


Call toll-free or mail 
the coupon to order now. 

1 - 800 - 346-7638 

In New Jersey Call 

201 - 584-8466 

Same day shipping 
on phone orders 
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SDI Software Directions, Inc. 1572 Sussex Turnpike. Randolph, NJ 07869 

^7 O Rush me PrintQ for just $89. which includes postageand handling (Canada — 
X addS10;Foreign — add$20).If^mnotconvincedI^intQsavesttme.increase- 

es productivity and enhances printer function. I 'll return it within 30 days for a full refund. 


Name 





Q Check enclosed. 

0 Visa Q MasterCard 

Q AmEx. 

.Siimature 

Phone# 



Sgputure Phone# 

KM4;26r'8« NJ residents add 6% Mies tax. 


IBM is a registered trade mark of International Business Machines Corporation 







AimKAN SMAU tUSINUS 

Oe$jgn Cao 
Oes'qn Cat) 30 

AMTOM TATt 

MiJlimaie ' 

Ooase III Plus 
Rapialiie 
f'ameworK H 
Cnartmasier 
Master Graphics 
AtfTOOIM 
Auiosketch Enhanced 
■ANNia tUlt 
Orq Plus 

•IOC MVILONtlNT 

Formtow W''Gfeatesi Hits 

•OllIM COMPVTIR HRViai 

■■ 3 Graphics (3D Color ' 


TurOo Datatjase TooitKK 
TurOoGraohi* 
TheDeveiooe' sLitKarv 
Tufpo LiqhtriinQ 
Re<'e> 

Superhev 
Turbo PrpOO 
Turbo Basic 
TurboC 
Sidekic^ 

Eureka 
Ouallro 
ParaOD» V ? 0 
Turbo Pascal 4 0 
Turbo Tutor J 0 


2K 00 

6S 00 
65 00 
23S 00 
65 00 
M 00 
65 00 
65 OO 
65 00 
65 00 
59 00 
99 OO 
115.00 
405 OO 
65 00 
45 ra 

I Dir PIUS 55 00 

■RIARTHROMN 

fime'ifw 295 00 

Time'me Graphics 119 00 

MOMRltlNO 

Print Shop 39 00 

Memor . Mate 45 00 

•imoNWAm 

PC Fue * 45 00 

CDtTRAL POmt 

Copy II Ft 

Copy 'I PC Option Boara 
PC Tools Deiure 

CNIRSOPT 

Turbo Ta« 

Turbo Ta« Proiessionai 
Turcx) Ta> Siaie MMuie 
Turbo Ta« Prot Stale Moouie 

coMPwm AitociAm 

calc IV 

Superproiect Eioe't 
ACCPAC Easy 
ACCPAO BPi 
ACCPAC Plus 

CONaNTRIC DATA mtlMS 

« S R Reiatiofia Rebort 

CORI mnRNATIONAL 

Coretast 

DA< 

Easy Accounting 2 0 
Easy Payroll 2 0 
Bonus Pack 

DELTA TICMNOLODT 

Direct Access 

DIDITAL MARRITIND 

Grammatik n 

DtDITAL RESEARCH 

Gem Desktop 
Gem Draw Pius 
Gem Coi’ection 
fern Wora Chart 
Presentation Team 
Desktop Publisher 
OMITAIR 
Smalltalk v 

Smalltalk v 286 

EXECUTIVE SVSTSMS 

X Tree 
X Tree Pro 

nrm uiniration 

FastOaCk 
Fastback Pius 

POX SOflWARf 

FojbasePius 
Foibase Mu li-use' 

F n»b.i r e ne uniimiteq 

APVAimOlS 

• Orders placed before 3pm (PSTt snipped 
saitie day 

• We welcome corporate accounts 

• Free technical support 

• Immediate replacement ol detective goods 

• Bulk discounts 

• One million dollar inventory 


29 00 
79 00 
45 00 

49 00 
169 00 
29 00 
115 00 

299 00 
459 00 
69 00 
295 00 
CALL 

115 00 


59 00 
40 00 
99 00 


59 00 

32 00 
179 00 
69 00 
69 00 
285 00 
235 00 


215 00 
299 00 
279 00 


Drspiaywrite IV , 

DOS 3 3 ‘ 

LATTia 

Lattice C Compuer 

IXADIIM ^DM 

Word Processor WrSoeii/Merge 
Word Processor V1 5 

UfITVtl 

Volkswriier ill 


Tnmktank 

LOTUS DEVELOPMENT 

Symphony 
M^iuscnpt 
Lotus 1-2-3 
Ha 

Freelance Pius 

Graphwnter 

Metro 

AUTHSOfT 

Mathcad 2 0 

MAXTNINR 

Ma> Think 

MBCA 

Managing Voor Monev 4 0 

MERIDIAN TICHNOLOOT 

Carbon Coc/ Pius 

MKROLOOIC 

Tornado Notes W 'Library 

MKROMO 

WordStar Prolessiona 4 0 
WordStar 2000 Pus 

MICRORIM 

Rbase tpr Dos 

MICROSOPT 

Ou'Ck C 
Word 

Quickbasic 
C Compiler 
Fortran Compiler 
Coboi Compiler 
Mac'o Assembler 
Learning DOS 
Flight Simulalor 
Ence! 

Windows 386 
PC Works 

MKROSTUP 

Crosstalk XVi 
Crossiaik Ma'x 4 

MMINT 

Ability Pus 

NANTUCKET 

C laoe' 

NASNODA 

Nutshell Plus 

NEW BNULAND SOPTWARI 

Gr«)h-in The 0o» 

NORTH EDUl lOPTWARI 

Tifnes' O' 111 

PAPtRDACR SOPTWARB 

VP into 
VPPanner 
VP Panne' Pus 

PATTOH ft PATTOH 

Fipwcnair -ij Pus 

PAUL MACE 

Mace Utilities 

PC SUPPORT ftROUP 

Lighlninq 
Lucid 30 

PEACHTREE 

Complete AccouhiifKi n 

pBRSorr 

Smarterm 740 
Reteree 

PITER HORTOH COMPUTIHft 

Nortor^ Ulii'ties 
Norton Utilities Advanced 
No'iorr Commanoe' 

POLVTRON 

Poiyw inflows Desk Pus 
PoivDoosl h 


299 00 
95 OS 


66.00 
125 00 


119.00 

469 00 
369 00 

329.00 
110 00 
369 00 
369 00 

75.00 

239 00 
49 00 
125 00 
109 00 
79 00 


509 00 

69 00 
239 OO 
69 00 
309 OO 
309 OO 
469 00 
105 00 
39 00 
39 OO 
395 00 
14S 00 
145 OO 


115 00 

399 00 

169 00 

55 00 

119 00 

69 VJ 
59 OO 
99 00 

155 00 

59 00 


55 00 I 
79 00 ' 
39 00 I 

49 00 
45 00 I 


Poieci Scheduler Network 

SIASIDS SOPTWARI 

Ask Sam 

SIMON ft SOlUtnR 

New World Writer 
Typmg Tutor IV 

lOPKiONE 

Mirror tl 

SOPTLOWC SOLUTIONS 

Disk Optimizer 
Cubit 

Double DOS 
'Jl' Liberty 
Magic Mirror 

SOnWARt MASTER 

Flash 5 0 

SOFTWARE PVIUSNINR 

PFS Protessional Write 
PFS Protessional File 
PFS Professional Pan 
PFS First Choice 
Harvard Total Poiect n 
Harvard Graphics 
SOETWARS TOOU 
View gen 
SVMANTK 
O&A 

TRAVILLRIR SOPTWARI 

Laoiihk 


1 800 338-4473 US 1 818 705-1895 
1 800 231-6603 CA 


EV1800 tOMHZ AT System 
Evercom it 1 200 Modem 
Evercom III 2400 int Modem 
Magic I/O For AT 
RAM 3000 EMSEipans on 
NPTN MNIRATION 
Logical Conneaion 25GK 
HAVU 

Smanmodem 1200 
Smarimodem I200B W/SoHware 
Smartmodem 2400 
Smartmooem 24006 W/SoUware 

HERCULES 

Hercules Monochrome Pus 

NIWLin PACRARO 

laseriei n 
Fomsior Laseriei il 

INTEL 

Above Board PC 64K 
Above Board 286 W/512K 
8087-3I5MH2) 

8087-2(0 MHZ) 

60287 (6 MHZ) 

80627 (8 MHZ) 

60267(1CMHZ) 
INTERNATIONAL RATTERT 
AT Replacement Battery 
AST SxPack Battery 
IRWIN MARNtnCS 
120 XT POMBimernai 
126 AT 20 MB Internal 
RENSINCTON 
Masterpiece 
Masterpiece Pus 
Masierprece Remote 


39 00 

42.00 

42.00 

42.00 

119.00 

60.00 

49 00 

119 00 

140.00 
69 00 
79.00 

375.00 
339 00 

95 00 


Noie-it-Pu'- 
SOZ Pus 

Cambridge Spreadsheet Analyst 

UNISON WORLD 

Printmaster Pus 
Ad Gallery 1 & ii (Each) 

Newsmaste' 

WALLSOPT 

The Documentor 
dFiow 

WISEWARI 

Prime Time 

WORD PERPICT CORPORATION 

Word Perleci 

Word F^rlect Network Ser^r 
Word Pericct Network Add-On 
Pan Perfect 
Data Perfect 
Word Perfect Executive 
Word Perfect Library 
WORD TECH 
OBxi 

Quicksilver Diamond 

XEROX 

Ventuia Publisher t i 

HARDWARE 

ARRAY TECNNOLORIES (ATI) 

Ega Wonder 
AST RISIARCN 

Premium 286 Mixiel '40 Computer 
Pemium 286 Model 80 Computer 
Advantage Pemium 6i2K 
Six Pack PluS384k 
Six Pack Pemium 266K 
Rampage AT 6t?K 
AST 5261 '1' Enhanced 
Hot Shot 
ATD lUCMIX 
MonoQrapivcs Short Card 
Memory Expansion 384K 
Modular I rO flare P'S/Clock 
Cock Board Standalone 
'200 Baud Internal Modem 
OTinN 
1200 
MSP 10 
MSP 16 
MSP 20 

COMPUTER ACCESSORIES 

P16 Power Difecior 

DWITAL COMMUNICATIONS 

RMA 3278 

IV IRIX 

EV 1800-eMHZ AT System 


59 OO 
69 00 
69 OO 

32 00 
22 00 
55 OO 


65 00 

209 00 
305 00 
75.00 
175 00 
275 OO 
119 00 
59 00 


209 00 

2749 OO 
1645 00 
335 OO 
195 00 
219 00 
365 00 
579 00 
395 00 

79 00 
120 00 
7$ 00 
35 00 
65 00 

189 00 
299 00 
375 00 
329 00 


929 00 


Logimouse C7 

Logimouse C7 * Paintbrush 
Logimouse W /Cadd / Paint 
Publisher Mouse 

MICROSOr 

BUS Mouse W 'Paintbrush 
BUS Mouse W .'Windows 
Serial Mouse W 'Paintbr ush 
Serial MouseW 'Windows 

MKROSPIID 

Fast 88 

MMINT 

Pocket Modem 

MOUSE SrSTIMS 

PC Mouse BUSPus 
PC Mouse S^iai Pius 

NBC HOME ELECTRONICS 

GB- ' Mu>|isvnr Cvct 
Multisync II 
Mi: Pus 

NIC INFORMATION SYSTEMS 

P 760 Pinter 
P660 

P 2200 BO COL 
ORIDATA 

Microune 182 
MiC'Oiine 19? Plus 
Microtine 193 Pus 
Miaoiine 292W 'Interlace 
MiC'Oiine 293 W/intertace 
Laserline 6 
PARAMSt 
AuloswitCh 480 
Modular Graphics Card 
VGA Pus 

PLUS DEVELOPMENT 

Hardcaro 20M6 

Hardcard 40 MB 

POUROtD 

Polaroid Pj ei'e 

Ptfaroid Palette Pus 

PRACTICAL PERIPHERALS 

Paaicai Modem 1 200 internal 

Pacncai Modem 1200 SA 

Pacficai Modem 2400 iNT 

Paciicai Modem 2400 SA 

SAMSUNU 

Amber Monitor 

ST 251 40MB No Controller 

SIARATI nCHNOLOCT 

ST 226 20M6W/Conlroller 

ST 238 30MBW/Controller 

ST 4038 30MBFor AT 

SUMMAURAPHia 

SummasketCh 1201 Plus 

TOSNIRA 

T 1000 Laptop 

T 3100-20 Lamoo 

P321 Pinter 

P341 ESI. 

P351 Model 2 


325.00 
325.00 
469 00 
469 00 


269 00 
369 00 
119 00 

175.00 
199 00 
299 m 

349.00 

27 50 
3.50 

479 00 
479 00 

89 00 

109.00 

116.00 

95 00 
135 00 
145 00 

155.00 

125.00 
165 00 
125 00 
165 00 


689 00 
499 OO 
369 00 

269 00 
375 00 
549 00 
549 00 
749 00 
1539 00 

169 00 
129 00 
259 00 

659 00 
815 00 


99 00 
119 00 
165 00 
199 00 

79 00 
439 00 

299 00 
349 00 
529 00 

419 00 

959 00 
3499 00 
549 OO 
759 00 
1109 00 


• immediate shipment on purchase orders 
from Qualified institutions (schools and 
universities included) 

• No hidden charges 

TUMS: 

All prices subject to change without notice 
We do not guarantee compatibility No sur- 
charge for VISA or MasterCard 2% surcharge 


American Express No returns without RA# 
Short shipments must be notified withm 48 
hours 15S restocking fee on non-detective 
goods S3 00 C 0 D charge Shipping S4 50 
per Item, less on bulk orders (S6 SO Blue La- 
bel ) (Higher lor some hardware items ) 

Call tor prices ter any tlam not Included In 
this price list. 


' Order desk & technical support open 
' 8am to6pm Monday-Friday 
I 10 am to2pm Saturday (PST) 

P.O. ftOXlStt 
6934CanbySt Suite #109-110 
Reseda CA 91335 

Wt welMM OrUen a 

Corporf AccmbIs. 
i TdcK EMEISKET UR 0— ftlft-TOft-ft 


1 818 705-1895 US 1 800 231-6603 CA 1 800 328-4473 US 


CIRCLE 205 ON READER SERVICE CARD 


STATGRAPHICS' 
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Select the points you want to remove from your 
regression model. . . 



. . . Then press F6 to refit the model and 
recalculate the statistics. 


Because “Statistical Graphics” 

Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the statistics 
you’ll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 

Unique "What If" Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look— and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 


Integrated Statistical Graphics 

Coupled with STATGRAPHICS’ 
interactive environment are over 50 
types of graphs— traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data— trends you may have 
missed if you looked only at the 
numbers. 



A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. 


CIRCLE 156 ON READER SERVICE CARD 


Over 2S0 Statfstkral Procedures 

• Direct Lotus® and dBASE® 
interfaces 

• ANOVA and regression analysis 

• Experimental design 

• Quality control procedures 

• Multivariate techniques 

• Nonparametric methods 

• Exploratory data analysis 

• Forecasting, time series analysis, 
and more. 

STATGRAPHICS— 

TheBestWaytoDoStatisticsl 

Put the power of STATGRAPHICS 
to work for you today— all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592-0050 ext. 200 

In Maryland, (301) 984-5123; 
Internationally, (^1) 984-5412. 

Telex 898085 STSC ROVE 


STSC, Inc. 

2115 East Jefferson Street 
Rockville. Maryland 20652 

'Suggested retail price in U.S. and Canada. International 
prices vary. Available through dealers and distributors 
worldwide. STATGRAPHICS. PLUS«WARE, Lotus, and 
dBASE are registered trademarks of Statistical Graphics 
Corporation. STSC. Inc., Lotus Development Corporation, 
and AshtonTate, respectively. 

A PLUS^WARE PRODUCT 







IMS-286 

12 MEGAHERTZ 

$1295 

Base System 


• 80286 processor running at 12MHz, 
zero wail state, switch selectable 
to6MHz 

• 1MB RAM 

• 1.2MB diskette drive 

• Phoenix* BIOS 


• Dual diskette drive/fixed disk controller 

• Enhanced, 101-key keyboard 

• 200-walt power supply 

• Illustrated installation and 
operations manual 

• Clock-calendar with battery backup 


12MHz, iC't'aoc 

MonoGraphic System. 

• High-resolution monochrome graphics 
adapter card 

• 12" high resolution flat screen display 

• 80286 processor running at 12MHz, 

• 6 to 12MHz switchable clock speed 

• 1MB RAM 

• 1.2MB diskette drive 

• Phoenix BIOS 

• Dual diskette drive/fixed disk controller 

• Enhanced, 101-key keyboard 

• 200-watt power supply 

• Clock/calendar with battery backup 

12MHz, 40MB <Ciqoc 

MonoGraphic System. ipiO“3 

• Monographic system featured above, plus: 

• 40MB fast access (30ms) Seagate hard disk 

• Disk partitioning software 

12MHz, 70MB tf-oiOC 

MonoGraphic System. 

• Monographic system featured above, plus: 

• TOMB fast access (28ms) MiniScribe hard disk 

• Disk partitioning software 


12MHz, ^ _ _ 

EGA Color System. vpJ./43 

• Enhanced graphics adapter video card 

• 14" tube (13" diagonal) high-resolution 
EGA color monitor 

• 80286 processor running at 12MHz, 

• 6 to 12MHz switchable clock speed 

• 1MB RAM 

• 1.2MB diskette drive 

• Phoenix BIOS 

• Dual diskette drive/fixed disk controller 

• Enhanced, 101-key keyboard 

• 200-watt power supply 

• Gock/calendar with battery backup 

12MHz,40MB 

EGA Color System. Sz235 

• EGA color system featured above, plus: 

• 40MB fast access (30ms) Seagate hard disk 

• Disk partitioning software 

12MHz, 70MB 

EGA Color System. 9^635 

• EGA color system featured above, plus: 

• TOMB fast access (28ms) MiniScribe hard disk 

• Disk partitioning software 


Math Coprocessors 

80287.8 math coprocessor. . .$269 
80287-10 math coprocessor. . . $349 



Also available. . . the lMS-286/10: 
base system $1045 


Diskette Drive 

360KB or 1.2MB diskette drive to enhance 
your IMS-286 

360KB... $99 1.2MB... $109 

AT I/O Board 

Communications support: one serial and one 
parallel port . . .$139 

AT Multifunction Card 

0KB expandable to 1.5MB. serial port, parallel 
port, gameport. . .$139 

1200 Baud 
External Modem 

Auto answei; auto dial, auto vuice/data 
switching. . .$89 


INTELLIGENT BUYERS shop for superior products and superior value. All of our products 
come with a one-year warran^, one year of technical phone support, and a 30-d^ money- 
back guarantee less shipping char^. V\fe do not charge you for UPS ground shipping within 
the continental United States, or tor buying with your credit card. Intelligent Micro Systems 
is The Intelligent Choice. 

New Homs: Mon.-Fri. 8 A.M.— 9 P.M. C.S.T. Sat. 9 A.M.— 5 PM. CS.T. 
Technical Support: Mon.-Fri. 9 A.M. — 5 P.M. C.S.T. Texas residents please add 8% sales tax. 


IMS-88 


10 MEGAHERTZ 


$549 


Base System 


• 8088 processor running at lOMHz, 
switchable to4.77MHz 

• 640KB RAM 

• 360KB diskette drive 

• Diskette drive controller 


• AT-style keyboard 

• 150- watt power supply 

• Illustrated installation and 
operations manual 


MonoGraphic System. $679 

• High resolution monochrome graphics 
adapter card 

• 12" high resolution flat screen display 

• 8088 processor running at lOMHz, 

• 4.77 to lOMHz switchable clock speed 

• 640KB RAM 

• 360KB diskette drive 

• Diskette drive controller 

• AT-style keyboard 

• 150-watt power supply 


EGA Color System. $1.01^ 

• Enhanced graphics adapter video card 

• 14" tube (13" diagonal) high-resolution 
EGA color monitor 

• 8088 processor running at lOMHz, 

• 4.77 to lOMHz switchable clock speed 

• 640KB RAM 

• 360KB diskette drive 

• Diskette drive controller 

• AT-style keyboard 

• 150-watt power supply 


10MHz,20MB tf.n/irk 

MonoGraphic System. $949 


• lOMHz monographic system featured above, plus: 

• Reliable 20MB MiniScribe hard disk system 
with Western Digital controller 


lOMHz, 20MB 
EGA Color System. 

• EGA color system featured above, plus: 

• Reliable 20MB MiniScribe hard disk system 
with V>festem Digital controller 



10MHz,40MB tf:nn'7Q 

MonoGraphic System. 4 HU /7 


• lOMHz monographic system featured above, plus: 

• Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 

• Disk partitioning software 


10MHz,40MB --/V 

EGA Color System. $l419 


• EGA color system featured above, plus: 

• Reliable 40MB MiniScribe hard disk system 


with Western Digital controller 
• Disk partitioning software 


Diskette Drive 

360KB diskette drive to enhance your 
IMS88. . .$99 

PC I/O Board 

Qock/calendaz serial port, parallel 
port, gameport. . .$65 

PC Multifunction Card 

384KB RAM, serial port, parallel port, gan\e 
port and docky(^ndar with battery 
backup. . $199 

576KB Expansion Board 

Expandable to 192KB, 334KB, or 576KB widi 
641^ or 256KB chips. Comes with (MCB. . .$35 


1200 Baud 
Internal Modem 

1200 baud internal modem for 
communications support . . . $69 




To Order Call Toll Free; 

800-777-7757 


For Technical Support: 
512-250-8794 



1633 Babcock. Suite 424 San Antonio, Tx. 78229 


Copyiighted m:;‘- 'nl 



24 Hours A Day, 7 Days A Week 


Software 


Word Procotting/ 
Desktop Publishing 

Byline 

Microsoft Word 
Muitimate Advantage-ll 
Lotus Manuscript 
Office Writer/ Speller 
Pagemaker 3.0 
PFS: Prof Write 
Q&A Write 
Ventura Publisher 
Word Perfect 4.2 
Wordstar Pro 4 0 
Wordstar 2000 + 3.0 
Xywrite III + 

Database Systems 

Clipper 
DBase III Plus 
Data Perfect 
DBase IV 
Foxbase + 

Paradox 2 
PFS: Prof File 
O&A 

R Base for DOS 

RapidFile 

Reflex 

Omnis Quartz 
Spreadsheets/ 
Integrated Packages 

Javelin + 

Lotus 1 -2-3 
Lotus Hal 
Microsoft Excell 
Microsoft Works 
Plan Perfect 
Ouattro 
Smart System 
SuperCalc 4 
Symphony 
Communications 
Carbon Copy + 
Crosstalk XVI 
Crosstalk MK 4 
Relay Gold 
Smarterm (Persoft) 
Smartcom 111 


Statistics 

SPSS /PC + 

Statgraphics 2.6 
Systat 

Desktop Environments 

MS Windows 
Sidekick 


$ 199 
$229 
$259 
$339 
$ 249 
$569 
$ 119 
$ 119 
$499 
$ 195 
$ 199 
$209 
$239 

$389 
$369 
$269 
$Call 
$ 199 
$319 
$ 149 
$209 
$479 
$ 199 
$ 89 
$449 


$ 169 
$309 
$ 99 
$319 
$139 
$ 179 
$ 109 
$449 
$279 
$449 

$ 119 
$ 99 
$ 125 
$ 149 
$Call 
$ 149 

$699 

$479 

$439 

$ 69 
$ 59 


Graphics 

Boeing Graph 
Chartmaster 
Design CAD 
Diagraph 
Diagram Master 
Freelance Plus 
Harvard Graphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Presentation Pak 
Publishers Paintbrush 
Signmaster 

Protect Management 

Harvard Total 
Project Manager )l 
Microsoft Project 4.0 
Superproject Plus 
Timeline 2.0 

Languages/Utiiities 

Fastback + 

Lattice C 
Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Basic 
Quick C 
Turbo Basic 
Turbo C 
Turbo Pascal 

Accounting 

AccPac BPI 
Great Plains 
Peachtree Comp II 


Hardware* 


$209 
$209 
$ 159 
$259 
$189 
$329 
$279 
$269 
$ 89 
$199 
$349 
$ 159 
$ 139 


$369 

$319 

$239 

$279 


$ 99 
$229 
$ 79 
$299 
$ 65 
$ 299 
$ 69 
$ 69 
$ 65 
$ 65 
$ 65 


$279 
$499 
$ 159 


Computers 


AST Premium 286 

$ Call 

NEC Multispeed 

$ Call 

Samsung 

$ Call 

Toshiba 3100/20 + 

$ Call 

Multifunction Boards 


AST Advantage 


Premium 

$ 309 

AST 6 Pak Plus {64K) 

$ 169 

AST Premium (256K) 

$ 209 

AST Rampage 286 

$ 339 

Everex RAM 4000 

$ 299 

Inboard 386AT 

$1050 

Inboard 386 PC 

$ 795 

Intel AboveBoard 

$ Call 

Tiny Turbo 286 

$ 289 

Display Boards 


ATI EGA Wonder + 

$ 199 

Hercules Graphics 


Card Plus 

S 189 

Hercules Color Card 

$ 159 

Paradise Auto 


Switch EGA 480 

$169 

Quad VGA 

$259 

Modems 


Hayes 1200/1200B 

$299 

Hayes 2400/24008 

$449 

US Robotics 1200B 

$ 109 

US Robotics 2400B 

$ 189 

Ventel 2400/2400B 

$389 

Ventel 2400/2-PS2 

$299 

Networking 


Arcnet Board 

$ 149 

Novell Advanced Netware 

286 

$1499 

Noyell ELS 

$399 


ATTENTION 
CORPORATE BUYERSII 

Join over 1000 major corporations and institutions who have 
seiected SOFTLINE as their primary vendor. Here's why: 

• Wide Selection— We carry over 1000 "corporate" titles. 

We will assist you to source those difficult requests. 

• Low Price Our motto has always been "Sample our Ser- 

vice. Price shall never be an issue." 

• Fast Delivery For those last minute rush orders, we offer 

convenient overnight delivery. 

• P.O.’s, of Course! I We accept purchase orders from 

qualified organizations. Ask about our customized 
purchasing programs for volume buyers. 

• Worldwide— We process export orders to thousands of 

companies worldwide. Convenient TELEX and FAX 
facilities available. 


Emulation Boards 

AST 5251-11 + 

Irma/2 PCA/MCA 

Monitors 

Amdek 41 OA 
NEC Multisync II 
Princeton HX-12 + 
Princeton MAX-1 2E 
Samsung Amber 

Printers/Plottars 

Epson FX-286E 
Epson LQ1050 
HP 7475A 
HP LaserJet II 
LO-500 
NEC 3550 
NEC P2200 
Qkidata 192 + 

Okidata 193 + 

Qkidata 393 
Qkidata 293E 
Panasonic 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351M2 
Mass Storage/Backup 
Bernoulli II Dual 
External 5V4 Floppy 
Irwin Tape Drives 
Miniscnbe 3650AT 
40MB 

Mountain 40MB Ini Tape 
Plus HardCard 20MB 
Plus HardCard 40MB 
Seagate ST251 
Seagate ST 225 W/inl 
Seagate ST238 W/int 
Tecmar OT60 Ini 
Input Devices 
Keytronics KB 101 
Logitech C7 Mouse 
Logitech Hi-res Mouse 
Microsoft Mouse 
PC Mouse w/Paint 
Accessories 
Curtis Ruby 
DalaShield S-100 
Logical Connection 
Masterpiece Plus 
256K Ram Set 
8087 Math Chip 
80287-8/80287-10 


$629 

$725 

$ 159 
$ 649 
$439 
$ 149 
$ 99 

$ 499 
$ 779 
$1499 
$1750 
$ Call 
$ 789 
$ 369 
$ 339 
$ 479 
$1050 
$ 675 
$ Call 
$ 549 
$ 749 
$ 999 

$1799 
$ 259 
$ Call 

$ 339 
$ 389 
$ 579 
$ 749 
$ 439 
$ 299 
$ 349 
$ 899 

$ 109 
$ 89 
$ 99 
$ 109 
$ 109 


$ 59 
$ 69 
$ 329 
$ 125 
$Call 
$ 119 
$289/$339 
80387-16/80387-20 $529/$775 
*CALL FOR SHIPPING COST 


24 Hours A Day, 7 Days A Week 

1-1 


Customer Service Hours: 9 AM — 5 PM. Mon.— Fri. 

In New York State call (718)438-6057 

FREE SHIPPING 

on oli orders over Sl.OOOJX), credit card orders and prepaid orders. 



1333 60th Street 
Brooklyn, NY 11230-0010 
' TELEX: 627-30170 or 910-240-3918 
FAX; 718-972-8346 


(he Mqr; • AH returns require prior authortzeion • 20K Restocking tee on returns • POs accepted (ram quaffled organizations • Visa or Mastercharga— add 3K • COD. Cash M.O. or bank check only— add $5.00 per order 
• Prepaid personal or company check-altow two weeks to dear • Snipping vta UPS surtace-add $3.00 per hem. UK Bhie-add $8.00 per Item • Prices suCfect io change: call tor latest prices. 
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V I E W F* O 1 N T S 

■ STEPHEN MANES 


How TIME FUES: 

STEVE’S SILVER 
ANNIVERSARY 

He was present at the birth of the personal computer. He’s in a nostalgic mood. Of course, he 
would never think of blowing his own horn, but .... 



T his is the gala 25th anniversary of 
the Viewpoints: Stephen Manes 
column. It was Epicurus or maybe 
Epictetus — I had bad flashbacks and had 
to miss class that month, as I recall — who 
uttered those immortal words, “Time sure 
flies when you’re having fun.” And I 
wouldn't give up a single one of the jillions 
of ticks of the old clock chip since then. 
It’s been groovier than Flight Simulator. 

I’ve taken pains to avoid recalling the 
details more than half a dozen times each 
year, so many of you may be unaware that 
I was present at the birth of the personal 
computer. It actually came about after I 
coined the catchy term PEDPAC (Personal 
Electronic Data Processing And Calculat- 
ing) that’s become such an integral part of 
our vernacular. Back then, narrow-minded 
souls snickered at the vision that led me to 
refer to house-sized behemoths as PED- 
PACs for more than a decade; the design- 
ers of the first true personal computer, the 
Sirius, recognized my talent and hired me 
as chief of documentation. 

But in that six-man company I did a lot 
more than just write manuals. For exam- 
ple, it was 1 who recommended our origi- 
nal LED-and-toggle-switch user interface. 
I firmly believed (and still do) that key- 
board-and-monitor interfaces often lead 
users to think they know how to use their 
machines without ever having read the 
documentation. Believe me, nobody start- 
ed messing with that original Sirius with- 
out some pretty intensive book-learning! 

Still, Dogstar Computing went belly up. 
Convinced nonetheless that these little dy- 
namos were the wave of the future, I 


founded PEDPAC magazine, the fledgling 
industry’s independent voice. Things were 
so hectic back then, I often seemed to be in 
six places at once — though I suppose that 
might have been the flashbacks again. 

Creative spark My famous check- 
ered flannel shirt gave Dan Bricklin the 
original idea for VisiCak. A gravy spot on 
one of my signature bow ties gave Wayne 
Ratliff the spark for his beloved dBASE 
"dot prompt." And Seymour Rubinstein 
and Rob Bamaby were inspired to create 
WordStar when they overheard me disci- 
pline my atonal little pet, Karlheinz Dog- 
hausen — "Control, K.D.!” 

Then IBM changed the PEDPAC world 
overnight. In a move that some of my asso- 
ciates called ‘ ‘as gutsy as the attack on Iwo 
Jima,” I started PEDPAC IBM magazine. 
Many have since offered many reasons for 
its unfortunate demise, but personally I 
think it was our hard-hitting no-compro- 



mises editorial stance. Tough, honest arti- 
cles like “Forget Floppy Disks; Cassettes 
Work Just Fine,” my oft-quoted editorial 
"Do We Really Need Another VisiCak 
Clone? Down for the Count, 1-2-3 ” and 
our centerfold of influential p-System us- 
ers alienated potential advertisers. 

Still, independence has always been my 
watchword. A child of the sixties, I twice 
demonstrated against air pollution and, in 
sympathy with the Native American pro- 
testers, developed a wounded knee. When 
I brought my activism to these pages, my 
lonely stand against copy protection sin- 
gle-handedly eliminated this scurrilous 
practice; my attack on illegal copying 
wiped out software piracy in one fell 
swoop; and my scathing denunciation of 
vaporware made it vanish into the ether. 

SPITTING PROHIBITED Perhaps my 
finest moment came when I took on the au- 
thoritarian town of Tacochip, Texas, 
whose ordinance against expectorating on 
the public bus clearly violated the spirit of 
freedom we Americans cherish. I forth- 
rightly stated that until the law was 
changed 1 would never set foot in the burg, 
and I urged that no computer organization 
even consider convening in the new 250- 
seat high school Cafetorium, the “Eighth 
Wonder of the Northwest Panhandle.” 

Some readers claimed that piece had no 
place in this magazine, but the tens of let- 
ters, dripping with the indignation of ex- 
pectoration rights advocates, clearly dem- 
onstrated my correctness. Though I am 
sorry to report that the ordinance remains 
on the books. I am proud that our industry 
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strongly resisted the blandishments of the 
Chamber of Commerce: no computer con- 
fabs have been held in Tacochip since I re- 
vealed its perfidy. 

More recently, I fearlessly revealed that 


our own PC Labs tests cannot be as impar- 
tial as we claim because of the shocking 
truth that every single PC Labs member 
has prior computer experience and some 
actually have been seen talking with hard- 


Ihe 

IHMStites Senate 
UsadaskSan 
1i Manage Every 
WonlOf 
Thelraa-Ceiilra 
Heariags. 



When The United States Senate Select Committee 
compiled the volumes of testimony and evidence 
during the Iran-Contra hearings, they used askSam 
to manage every word. 

The system stor^, searched for and retrieved 
even the most obscure detail, text or numerical, 
with unpi^eled sp^ and ease of use— without 
the crippling restrictions of the average database. 
It’s this uni^, versatile "free-form'^ design that 
makes askSam’s all new Version 4 the per^ 
system to manage information. 

From sales l^ds to research notes, financial lists 
to videotape collections, askSam keeps all your in- 
formation at your fingertips. 

askSam makes data entry quicker and easier 
than ever. Information can be entered with no pre- 
defined form, or with sleek templates and overlays 
that you design. 

Easy Entry, Swift Retrieval. 

asaSam includes the most advanced data entry 
and storage features available, like our fuU-screen 
text editor for easy addition of new records with 
or without formal definition of fields. Or you can 
use our ASCIl-iraport fiuility for importing word 
processing or database files. 

You’ll feel askSam's horsepower during sear- 
ches and retrievals. Search/Retrieve can be based 
upon any combination of any words, dates, 
numbers or symbols, or part of any word or sym- 
bol, in a record or document. 

And you can retrieve an entire document — or 
just a sentence. 

The Information Manager. 

askSam’s fiiU-featured system makes it versatile 
enough to handle any amount of information for 
any particular need. 


YwCangsa 
askSanb 
Manage Ybir 
hfaniatlM. 



Power-users will appredate innovative numerical 
capabilities, r^rt ^nerators (up to 160 columns 
wide) and Geld manipulation as well as askSam’s 
command langu^, security features and 
automatic phone dialer. 

If you're not a power user (yet) askSam offers 
extensive context sensitive, on-line help saeens 
whenever you need them — wherever you are. 

askSam’s Hypertext Facility. 

With askSam's powerful hypertext fiu^ty, you 
can easily create menus of askSam files, progr^s 
and much more. 

You'll quickly design databases that permit 
movement between mes with no file boundries. 


Money-Back Guarantee 

We’ll give you 60 days to see 
just wut askSam can do — and 
how it can manage your valuable 
information — for just 1295. 



1986 

Au'anied 
PCMagxaine't 
Editor 's Choice 
two years In a row. 

1987 


See Your Dealer Or 
Call askSam Systems at: 

1-(800)-3-ja(SllM 

In FL call (904) 584-6590 
For more information about 
askSam or to place an order. 

askSam 

from askSam Systems 
RO. Box 1428. Perry. Florida 32347 



S tati st SofOemn . /itf itmm'etkSamSytUmt.MkSamrtefuiTtt 

iStKemanytaU* rC.XT.AT.ormmpanbtesanetBM* FS/i. 
Cnp^gb! I'/BS. astSam.Syilenu. iiiiTiiiii tin fniifciiiiirt 11/ 
atisam SjrUems. 


ware and software manufacturers. Unfor- 
tunately, the editors rejected my sugges- 
tion that we eliminate all possibility of bias 
by contracting the work to an outside firm 
that has tested nothing but high-tech refrig- 
erator magnets for the past 3.7 years. 
However, I’m delighted to report that one 
of our competitors has done Just that . 

PERSONAL ACHIEVEMENT As one 

who was present at the birth of the personal 
computer. 1 considered awarding quarter- 
century Manes Personal Achievement 
Medals here, much as 1 do annually to flat- 
ter industry bigwigs. But then I realized I ’d 
have to leave out some deserving recipi- 
ents in order to have enough space to recall 
my own personal achievements. So to 
those who've been almost as influential as 
I over the years, let me just say we all 
know who you are, gang, and nice work. 

I had hoped the management might cel- 
ebrate this festive occasion and perhaps 
help our subscription renewal rate by fea- 
turing a special wraparound gatefold cover 
with the logo "The Most Intelligent and 
Charming People in the Universe" and 
tiny pictures of all my loyal readers. How- 
ever. our art director said it would be a real 
shame to waste so much white space. 

But 1 do think it’s important to note the 
caliber of attention this anniversary of 
mine has attracted. My electronic in-box is 
overflowing with congratulatory mes- 
sages. Many are perhaps a bit too ribald for 
these pages, but let me assure you that a list 
of their senders would read like a Who's 
Who of the indusffy. Let me quote just one 
example from a fellow pioneer: 

“Twenty-five years already? Seems 
like eons." 

— Charles "Chuck” Babbage 

What of the next quarter-century? I pre- 
dict that as computer use grows and our 
readership soars, 1 will become more pop- 
ular and influential than Russell Baker, Art 
Buchwald, and Heloise put together. By 
the end of the century. I'll be ranked up 
there with Jonathan Swift and Edgar 
Guest. And I’ll be using a supercomputer 
or at least a big network, because these 
lousy PEDPACs — uh, sorry, personal 
computers — just won't cut it anymore. As 
I may have mentioned. 1 was present at the 
birth of the personal computer; I plan to be 
there for the funeral . ES 


CIRCLE 471 ON READER SERVICE CARD 


PC MAGAZINE 
86 


AMONG LEADING DESIGNERS, 
THESE ARE CONSIDERED 
STATUS SYMBOLS 




Q n-screen icons like these 
are just one of the reasons 
Computervision’s Personal 
Designer' isthebestniiCTo-based 
CAD system available. Easy to 
read. Easy to use. The very 
essence of personal CAD. 


Based on Computer- 
vision’s unparalleled 


IBM itireinaiercd 
tndeiurh ^ Inlenuiioail 
6«inr» Machuvs Con. 


microCADDS software, the 
Personal Designer lets you cre- 
ate engineering drawings and 
3-D models. 

T/bu can even get an optional 
1 package that lets you add com- 
plex sculptured surfaces to your 
designs, a capability limited to 
larger systems until now. 

Add to these functions tike finite 
element modeling and analysis , 
hi^-resotution shaded colored 
pictures, sophisticated user pro- 
gramming tools, and all the nor- 
mal office uses of the IBM* PC 
AT, XT or compatibles, and you 
have a system of great value. 

Add the fact that the fully 
documented Personal 
Designer comes from 
Computervision and you 
a system in a class 
by itself. And that’s the 
kind of status anyone 
can appreciate. 


Self-explanatory icons facilitate dimension- 
ing to engineering standards. You may add 
your own icons to tailor the system for your 
unique needs. 


Shaded images of complex objects such as 
this valve are readily generated. These 
images are invaluable for visualizing the 
final product and for assessingdesign 
validity. 

ZpoT more information call 
r 1-800-248-PSBU (7728). In 
Massachusetts & Cfanada, 617- 
276-1094. Or write to: Compu- 
tervision Corporation, PSBU, 
Building 16-2, 100 Crosby 
Drive, Bedford, MA 01730. 
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FAX#; (602) 246-7805 
Order Une-1-800-421-3135 
Order Status and 
Technisal Support 
602-246-2222 



Servicing our PC buyers with 
iow pricing and technicai 
experience since 1979. 


FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases 
over $250 get two free disks, over $400 get three, or get all four disks when your 
purchase is over $500! 1) MDCED BAG-A great assortment of utilities and games 
all packed on one disk. 2) P(>WRrrE-Try this famous feature packed word 
processor. It’s a winner! 3) FONT-SET-L^ you set popular fonts like bold, under- 
line. etc. on most late model printers from Citizen, Epson, NEC, Okidata, Pana- 
sonic, Star. Ibshiba. etc. You can even use your printer like a typewriter! 4) ABC* 
UST-Great mailing list program! Sort on any field, do qualified searches, print 
reports and mailing labels, and morel 


Accessories 


Brooklyn Bridge 

$72 

Copy II PC Board 

75 

Curtis Ruby 

59 

Mach III Jov^k 

36 

Masterpiece 

88 

Masterpiece Plus 

99 

Steadiwatt 

65 

150 Matt Power Supply 

69 


Boards 


AST Advantage Premium 

$265 

AST Sixpac F^emium 

LowPrice 

AST Sixpac 

129 

Hercules Color Card 

145 

Hercules in Color Card 

302 

Hercules Graphics Plus 

182 

J Ram 3 ATP 

LowPrice 

In-Board AT 

350 

Intel Above 286 

319 

Orchid Tiny Turbo 

289 

Generic 10 XT/AT 

85 


Computers 

AZ366 

$2595 ■ 

NEC 386 

LowPrice ■ 

V\Vse386 

LowPrice ■ 


AZ Turbo )a 

IBM Compatible Computer, 

135 watt power supply, 

1 brand name floppy disk, 

PC keyboard, 640K Ram. 

8 expansion slots. 

8088-2 processor $500 


Laptop Portables 
Computers 

NEC Multispeed $1499 

NEC Powermate Portable 

20 MB $2999 


AST 286 
Premium 
Computer 

512K, expandable to 2 MB on the 
sy^em board. RT enhanced style 
keyboard, parallel, serial and 
dock. 1.2 MB floppy disk drive. 

7 expansion slots, fwo 32 bit 
fastram slots. DOS 3.1 & Baste 
1 year warranty Low Price 


AZ10 

150 watt power supply, 
dual 360K drive. 10 MHZ 
mother board. 640K. 
keyboard $515 


EGA Boards 


ATI VIP 

LowPrice 

ATlEGAMonder 

$195 

NECGBf 

LowPrice 

Paradise Auto 480 

155 

Paradise VGA+ 

LowPrice 

Quad EGA Plus 

165 

Vega VGA 

299 



EGA Monitors 

AZ Turbo AT 

S12K. 6 & 10 MHZ. keyboard. 

200 watt power supply, one 

1.2 teac drive. Phoenrx Bios $975 

1 

AMDEK 722 $455 

Casper 410 

Mitsubishi Diamond Scan 486 

NEC Multisync Plus Low Price 

Samsung 359 


Floppy Drives 

Teac 5VI-360K 

Toshiba 3 Vj' 

Other ^mous Brands Low 

$99 1 
129 1 

£1 


Hard Cards 


Plus Hardcard 20 MB Low Price 1 

Plus Hardcard 40 MB Low 

Price ■ 


Hard Drives 


Mlnischbe 20 MB LowPrice 1 

Seagate 20 MB w/Cont 

$269 I 

Seagate 30 MB w/Cont 

299 1 

Seagate 30 MB AT LowPrice ■ 

Seagate ST 1 25 w/Cont 

329 I 

Seagate ST 1 38 w/Cont 

399 ■ 


Keyboards 

1 

KeytronicsRTIOl 

$99 1 

Ke^onics 5151 

149 I 

Ke^onics 5153 

245 I 

Suntek RT Style 

89 ■ 


Incredible Values 

Genius Mouse 

$59 

Monochrome Board w/printer 


p^ (similar to Hercules 


Graphics) 

$69 

Data Copy Microfax 


Board 

$800 

Amdek CD Laser Drive 

$640 

Oe^op Publisher Graphics 

$99 


Mice 


Logitech Low Price 

Microsoft Bus w/f^ntbrush 

$92 

Microsoft Serial 

92 

Optimouse w/Dr Halo 

89 

O^mouse w/DPG 

155 


Modems 


AZ 300/1200 

$75 

Everex 300/1200 

89 

Everex 24(X) Ini 

229 

Everex 2400 Ext. 

250 

Hayes 1200 

LowPrice 

Hayes 1200B 

LowPrice 

Hayes 2400 

LowPrice 

U.S. Robotics 2400 

335 

US. Robotics 1200 Pass 

180 



Monitors 


AMDEK 410 Amber 

$145 

AMDEK 410 Green 

149 

AMDEK 410 White 

157 

Magnavox RGB Low Price 

NEC GS Amber 

190 

Princeton HX 12E 

460 

Princeton Max 12 

136 

Samsung TTL Amber w/tift 

76 

Samsung Color w/tilt 

249 


Printers 

CITIZEN 
MSP 10 
MSP15E 
MSP 40 
120D 
160D 

Premeire 35 
Tribute 224 

EPSON -Call on all mixlels 
NEC 
P6XLP 
P7 Parallel 
8850 
P6 Parallel 
P960XL 
P2200 

P6-P7 Color Kits 
OraOATA-Call on all models 

MNASONfC 

1080-1/M2 Low Price 

1091- I/M2 LowPrice 

1092- 1 LowPrice 

1524 LowPrice 

1592 LowPrice 

1595 LowPrict 

3131 LowPrice 

3151 LowPrice 

STAR MICRONICS 
NB24-10 456 

NB24-1S 610 

ND10 275 

N015 419 

NX1000 179 

NX15 306 

TOSHIBA 

321 SL 510 

341 SL LowPrice 

351 Model II 910 


Laser Printers 

Canon Laser Low Price 

NEC 850+ LowPrice 

NEC 860+ Low Price 

NEC 890 Low Price 

Laser Image 2000 LowPrice 

Okidata Laser 6 Low Price 

AST Turbo Laser PS Low Price 


Co-Processor 

80267 (Intel) $185 

80267-8 (Intel) 259 

80267-10 309 

80387-16 510 

8087-2 (Intel) 159 

8087 (Intel) 125 


$249 

315 

285 

146 

165 

465 

620 


815 

595 

1059 

419 

1005 

335 


• Shipping on most software is $5.00. 

• AZ orders add 6.7% sales tax. 

• Personal check/company alltjw 14 days to dear. 

• VUe accept Purchase Orders from authorized institutions for 3.5% more 
than cash price. (Please call in first) 


• AH returns are subject to our approval. 

• There will be a 20% restock fee on all returns. 

• Sorry, r>o refunds on open software, due to copyright laws. 


1 - 800 - 421-3135 


We stock 
All Available 
Products 


SAVE 60% 

On Our Everyday 
Prices 


We Cater to the Rrst Time Buyer THIS MONTH’S SPECIAL 

Call our friendly technical service 

(602) 246-2222 Microsoft Word 4.0 . . ^195 


- SOFTWARE - 


Accounting 


Cyma Low Price 

Dac Easy Accounting 

$54 

Dac Easy l^yroll 

39 

Dollars 8 Sense 

94 

In House Accounting 

112 

Managing Your Mori^ 3.0 

117 


Communication 


Programs 


Cartwn Copy Plus 

$108 

Crosstalk XVI 

69 

Crosstalk MK4 

110 

Remote 

89 

Smartcom II 

79 

Transporter 

140 


Data Base 


Managers 


Clipper 

$375 

Condors 

325 

D Base III Plus Low 

Price 

DB-XL 

80 

Fox Base Plus 

195 

Genifer 

189 

KrKxMedgeman 2 

285 

Paradox 2.0 Premium 

435 

PFS; Professional RIe Low 

Price 

Powerbase 

169 

O&A 

189 

Quicksilver 

295 

Revelation 

464 

R Base System V Low 

Price 

Reflex 

81 

Relate & Report 

112 

VP Info 

65 


Desktop 


Publishing 


Pagemaker 

$479 

PFS: Rrst Publisher 

59 

Ventura Publisher 

475 


Diskettes 


Bernoulli cart. 10 MB 

$69 

Bernoulli cart 20 MB 

79 

Maxell 5%' OS/HD 

24 

Maxell 514 ’OS/DO 

20 

3M 5l<i’DS/HD 

20 

3M 5W OS/DO 

15 

3M 600A Data Tapes 

28 


DOS 

1 

IBM 3.3 

$102 I 

DOS LowPrice ■ 


Educational 


Microsoft Learning DOS LowPrice 1 

Turtx} Tutor N 

$25 ■ 

Typing Tutor IV 

30 ■ 


Entertainment 

Chuck Yeager Right Simltr. 

$35 

FI S-Strike Eagle 

24 

Hacker II 

30 

Kings Quest 

32 

Jet 

39 

Microsoft Right Simulator 

31 

Scenery Disk 1-7 

17 

Silent Service 

30 

Star Right 

40 

Sub Battle 

30 


Graphics 


Boeing Graphics LowPrice 

Chartmaster 

$199 

Design Cad 2 

148 

Diagram Master Low Price 

Easy Cad 

109 

Energraphics 2.01 

294 

Generic Cad 

49 

In-A- Vision 

270 

Microsoft Chart 3.0 Low Price 

Newsroom 

31 

Newsroom ProfessionaJ 

65 

Printmastef 

29 

Printshop 

33 

Printshop Companion 

29 

Signmaster 

132 


Integrated 


Ability 

$56 

Ability Plus LowPrice 

Enable LowPrice 

Framework II Low Price 

Microsoft Works Low Price 

Smart Software 

429 

. Symphony LowPrie* 


Languages 

1 

Lattice C Compiler 

$220 ■ 

Microsoft C Ci^piler 

275 ■ 

Miaosoft Fortran 4.0 LowPrice ■ 

Microsoft Macro Assembler 

92 ■ 


Languages 


Microsoft Fiscal Low Mce 

Microsoft Quick Basic 

$59 

Microsoft QuickC 

59 

Ryan McFadan Fortran 

342 

R^n McFarian Cobol 

549 

Turtx) Basic 

59 

Turbo C 

59 

Turbo Pascal 

59 

Turbo Prolog 

59 

Turbo Prolog Toolbox 

59 


Multi-User 


Software 


Microsoft Wxd Low Price 

Fox Base 

$299 

Word Perfect 

310 

Wbrd Perfect Modules 

75 


Project Manager 

Microsoft Project Low Price 

Super Project Plus Low Price 

Timeline 2.0 $270 

Ibtal Havard Manager 2 Low Price 


Spreadsheets 

Hal 

$104 

Lotus 1-2-3 

LowPrice 

Microsoft PC Excel 

LowPrice 

Perfect Plan 

168 

Spreadsheet Auditor 

82 

Supercalc 4 

LowPrice 

Surpass 

329 

VP Planner 

65 

VP Planner Plus 

88 


utilities 


Copy II PC 

$19 

Copywnte 

39 

Cubit 

39 

D.AV.E. 

55 

Deskview2.0 

72 

Direct Access 

49 

Duet 

48 

Eureka 

95 

FesttMck Plus 

92 

Formtools 

56 

Gopher 

LowPrice 

Grai^ in the Box Release 2 55 

Hot 

89 

HTEST 

69 

Lotus Metro 

LowPrice 

Mace 

55 

Microsoft Windows 2.0 

59 

Norton Advanced 

75 



Utilities 


Norton Comnnander 
Norton Utilities 
Numerical Methods 
PC Ibols Deluxe 
Prokey 4.0 
Q DOS II 
Rightwriter 
Sidekick 
Sideways 

s.o.s 

Sqz 

Super Key 
Turtx) Lighting 
XTree 


$37 

48 

56 

37 

70 

49 
75 
46 
39 
44 

Low Price 
55 
55 
35 



Word Processing 

Easy Extra 

$88 

Lightening 

LowPrice 

Microsoft Wbrd 4.0 

195 

Multimate Advantage II 

LowPrice 

\Arsity 

49 

VDtkswriter 3 

139 

Webster Spellcheck 

37 

Webster Thesaurus 

39 

Will \AHter 

29 

Wxd Perfect 4.2 

195 

Wxd Perfect Executive 

106 

Wxd Perfect Library 

59 

Wxdstar ProPack 

233 

Wbrdstar 2000+ 

194 

Word Wizard 

39 



We Feature 
Microsoft 
Software for the 
Macintosh 


Call For 
Items Not 
Listed. 



2701W.GiendaieAve. 
Phoenix, AZ 85051 

1-800-421-3135 


■ All Prices are subject to c:hange 

* Sorry, no COO orders. 

‘ Minimum phone order S50.00 

* We do not guarantee compatibility 


PtK>ne Hours: Monday; Wedriesday & Thursday 
7 am-9 pm; Tuesday & Friday 7 am-5 pm; 
Saturday 9 am-S pm MST. 


No Charge tor MasterCard or Visa 
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Zuckeiboard 



MONITORS 


Amdek 




ZENITH 

ZMM-149PS/2 ShaQ 
Monochrome 1 


Boca Research 

Boca Multi-EGA 149.00 

Bocaram/AT 0-4MB Card . . . .149.00 
OCA 

Irma 2.2 3278 I/O 749.00 

Everex 

EV-159 Ram 3000 99.99 

EV-657 Micro Enhancer 149.00 

5th Generation 


AT-Primary Memory Board . . . .99.99 
Tandy 20MB Hard Card 499.00 


STORAGE DEVICES [ 


CMS 

Transporter 5 y< " PS/2 Disk . . 269.00 

Plus 21 20MB Drive Card 329.00 

T-160 60MB Tape-Backup 649.00 

Everex 

Stream 60-8 Ext. Tape-Backup 739.00 
Stream 60 PS/2 Tape-Backup 1299.00 

Iomega 

S'A” Bernoulli Box II 999.00 

Inwin 

110D 10MB XT Tape-Backup .219.00 
420XT 20MB Tape-Backup . . .419.00 

Miniscribe 


Vldeo310A 12” Amber 99.00 

Video 410 12” A/G/W{ea.) .... 149.00 

Video 432 PS/2 A/W 1 79.00 

Video 1280 Graphics Subsys .699.00 
Color 600T 13” Hi-Res RGB . .349.00 
Color 722 Dual Mode RGB . . .449.00 

Color 732 12” PS/2 RGB 499.00 

Magnavox 

7BM623 12” TTL Amber 99.99 

CM8762 14” RGB/ComposIte . . New 

9CM053 14” Hi-Res EGA 379.00 

8CMB73 14” Multimode EGA .449.00 
NEC 

1402Multisync-ll 599.00 

1501 Multisync-Plus 999.00 


2001 Multlsync-XL 20” VGA .2099.00 

Packard Beil 

PB-1418F14”FlatTTLA/G/W 115.00 
PB-1422EG 14” Hi-Res EGA . .369.00 


Polariod 

Palette EGA Plus 2499.00 

Princeton Graphics 

Max-12 12” TTL Amber 139.00 

HX-12-F 12” RGB 429.00 

HX-12E12”EGA 479.00 

Ultrasync 12” VGA 579.00 

Thomson 

4120 14” RGB/Composite 229.00 

Zenith 


ZCM-1490 14” VGA Analog . .699.00 


ML L TIFI NL TION CARDS | 


AST 

Advantage/2 PS/2 Board 309.00 

Hot Shot 286 Board 399.00 


Logical Connection 512K 359.00 

Hercules 

Color Card 129.00 

Graphics Card Plus 159.00 

IDEAssociates 

IDE-5251 Emulation Board . . .579.00 

Intel 

Inboard 386/AT and 386/PC Call 

4020 286 Board W/512K 329.00 

80287-8 Co-Processor 269.00 

NSI 

Smart EGA Plus 229.00 

Quadram 

Quad386-XT PC Upgrade .... 799.00 
Model-30 Quadboard PS/2 . . .319.00 

Tseng Labs 

EVA 480 EGA Adapter 229.00 

Video-7 

VEGA EGA Deluxe Adapter . .229.00 
VEGA VGA Video Adapter ... 31 9.00 


8425 20MB 3% ” 40msec 349.00 

3053 44M B 5 '/4 ” 25msec 669.00 

6085 70MB S'A " 28msec 889.00 

Mountain 

20MB Orivecard 449.00 

30 MB Orivecard 499.00 

TD-4440 40MB PS/2 AT 599.00 

60MB Mountain Tape 999.00 

Dual 5.25” Beta Bernoulli . . . 1899.00 
PC-TOO 


TD4000 40MB Tape-Backup . .349.00 


Plus Development 

20MB Hard Card 599.00 

Racore 

Jr. Expansion Chassis 299.00 

Seagate 

ST-225 20MB 1/2 Height 249.00 

ST-238 30MB 1/2 Height 299.00 

ST-251 40MB 1/2 Height 449.00 

Sysgen 

Bridge-File PS/2 Drive 239.00 

Bridge-Tape Backup 569.00 

Durapak Single 15MB 1159.00 



SYSGEN 


PS/2 Drive 


Bridge-File 

•239 
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■ COMPUTERS 


AST 

Premium 286 Model-140 2499.00 

Compaq 

Deskpro 386/20 Desktops Call 

Portable 286/366 Call 

IBM 

PS/2 Model 30, 50, 60, 80 Call 

NEC 

Powermate II 40MB 2299.00 

PC-TOO 


512K 10 MHz 1.2MB AT-1800 . 999.00 
Toshiba 

1000, 1100-I-, 1200, 3120 Laps ..Call 



nun 


‘ ^ I la^ 



ro««u .-ie^ 

NEC 

Multispeed Laptop 1 1 99 

MODEMS j 


Anchor 

1200E External 129.00 

2400E External 169.00 

ATD-Zuckerboard 

1200 Baud Nude 1/2 Card 79.99 

Best Products 


Smart 2400 1 /2-Card w/Soft . . 159.99 

Everex 

Evercom 940 2400 Baud Int ..189.00 
Evercom 945 2400 Baud Ext. .219.00 


Hayes 

Smartmodem 1200 Ext 289.00 

Smartmodem 2400 Ext 439.00 

Practical Peripherals 

2400 Stand Alone 199.00 

U.S. Robotics 

1200 Baud Direct Int 69.99 

2400 Baud Direct Ext 189.00 


person to person. 



EPSON FX-86E 

240cps, 80 Column 

*279 



SOFTWARE 


PRINTERS 


Brother 

M-1509180cps, 132 col 389.00 

HR-40 40cps, Daisywheel . . . .669.00 
FAX-100 Fascimile Machine .999.00 
Canon 

PC-25 Personal Copier 899.00 

Citizen 

Premier-35 35cps, DaisywhI. .479.00 

Epson 

LX-800 150cps, 80 col 179.00 

FX-286E, 240cps, 132 col Call 

LQ-500180cps, 24-Wire Call 

LQ-850 330cps, 60 col Call 

LQ-2500 334cps, 24-Wire Call 

EX-800 300cps, 80 col Call 

Hewlett-Packard 

HP-2225 Thinkjet 369.00 

NEC 

P2200Pinwriter 24-Wire 379.00 

P660 Pinwriter 24-Wire 469.00 

P760 Pinwriter 132 col 639.00 

LC-890 Postscript Laser 3399.00 

Okidata 

ML-192-1- 200cps,80col 319.00 

ML-193-1- 200cps, 132 col. . . .449.00 

ML-293 240cps, Dual 9-Pln . . . 499.00 

ML-393 450cps, 24-Wire 989.00 

Panasonic 

KX-P1080i 144cps, 80 col 189.00 

KX-P1091i 194cps,80col 199.00 

KX-P1695 240cps, 132COI. ...479.00 

Sharp 

FO-300 Facsimile Machine .1499.00 

Star Micronics 

NX-1000 140cps, 80 col 179.00 

NX-15 1 20cps, 132 col 319.00 

Toshiba 

P321-SL216cps, 24-Wire 539.00 

P351-SX300cps, 24-Wire 999.00 


Aldus 

Pagemaker 489.00 

Ashton Tate 

d-baselll-f 399.00 

Borland 

Quattro 139.00 

Central Point 

PC Option Board 84.99 

DAC 

Easy Accounting 64.99 



5th Generation 

FastbackPlus 89.99 

IMSI 

Optimouse w/Dr. Halo 79.99 

Logitech 

Hi-Res Buss Mouse 119.00 

MIcrorIm 

R:BaseForDOS 539.00 

Microsoft 

Microsoft Word 4.0 239.00 

Microsoft Mouse Bus/Ser ...119.00 

Microstuf 

Crosstalk XVI 89.99 

Multimate International 
Multimate Advantage II Prem. 299.00 
Norton Software 

Advanced Utilities 86.99 

Word Perfect Corp. 

Word Perfect 4.2 209.00 

Xerox 

Ventura Publisher 1.1 569.00 


In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. B1, Williamsport, PA 17701 


OVER 350.000 SATISFIED CUSTOMERS • ALL MAJOR CREDIT CAROS ACCEPTED • CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP 


POLICY: Add (minimum $7 00) shipping and handling. Larger shipments may require additional charges Personal and company checks require 3 weeks 10 dear 

For faster delivery, use your credit card or send cashtere check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents add 6% 
sales tax. All prices are U.S.A. prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. 
Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are 
final and returned shipments are subject to a restocking fee. 
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INTRODUCING THE MOST POWERFUL, 
“ALL IN ONE” LOOP 286 COMPUTER 



LOOP 88 

• Intel 8088 Base System. 

• 4.77 — 10 MHz Clock Speed 

• 640K Memory on Board 

• Hard & Software Switchable 

• 8 Slots 

. ERSO BIOS 

• 150W Power Supply 

• One Teac 360K Floppy Orive 

• Floppy Orive Controller. 

• AT Type Keyboard (84 Keys) 

BASE SYSTEM $469 


ALL SYSTEMS WITH; 

• One Year Limited Warranty. 

• 72 Hours Burn in Work. 

• Fully Assembled & Tested 
Assurance in U S A- 

• 30 days money back guarantee. 

• FREE UPS ground in U.S.A 

• Major credit cards acceptable. 


LOOP 286 

• Western Oigital 286 Main Board 

• Western Digital BIOS 

• 1 MB Memory on Board 
« 1 Wait State 

• 0 Wait State Available 

• One t.2 MB Floppy Drive 
» 200W Power Supply 

« Enhanced Capacity Keyboard (tOt Keys) 

• Case Dimension 17’' • t6" • 6" 
t Best Quality Guarantee 

BASE SYSTEM $1095 


Built-in Inter* 12 5 MH; 80286 
] Microprocessor. 0 or 1 wait states 
available Fully IBM AF compatible 
Uses latest surtace mourft 
technology by Western Digital 

9 Built-in 1 MB Ot ORAM at 2S6K 
^x9SiMM Expandable to 4 MB 

2 Buiil-in Single citip Paradise PEGA 
** video controller Supports up to 
640 X 480 resoluliOR 16 colors 
from a palette of 64 . EGA CGA 
MDA Hercules* and 
Plantromcs 
Colorplus" 
compatible 
Simulates color 
with 16 shades 
on monochrome 
mwitors 

A Butll'in single chip 
^ floppy disk 
controller 
Supports up 
to 4 
single, 
double 
or high 
density 
3 5 or 

5 25 inch drives 


CALL SPECIAL PRICE FOR HARD DISK. MONITOR. TAPE BACK-UP. CO-PROCESSOR & MODEM 

QUALIFIED CORPOMTION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


g Built-in Single 

Chip hard disk 
controller Can 
operate two ST/ 
506 or ST/412- 
based disk 
drives using 
MFM (Modified 
Frequency 
Modulation) data 
encoding format 
with 32 Bit ECC 
(Error Correction 
Code) 

5 Buill-in 2 serial ports 
through 10 pm headers 
1 Centronics parallel 
port through 26 pin 
header 

7 Built-in PS/2’ compa- 
tible mouse port 

g Built-in expansion 
SJOIS-3-16BITAT 
BUS and t-8-BlT PC 
BUS Automatic bus 
decoupling eliminates 
compatibility problems 
with 8 MHz add on 
cards 

9 Built-in CMOS clock 
calendar with built-in 
system configuration 

information 

10 Buill-in 80287 math 

co-processor slot 



ORDER HOT LINE: 1-800-521-4892 

IN CALIFORNIA: 1-714-937-1670 


Vertex 

Inc* 


CIRCLE .129 ON RFAOFR SERVICE CARP 

COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 
4 000 303 CO 03668 




COVER STORY ■ WINN L. ROSCH 


IBM’S 

PS/2 

MODEL 

80-111: 


A 


G 


o ahead. Stare through your 
monitor screen into the world 
of daydreams. Let your eyes 
glaze over with thoughts of harmony and 
perfection. What are you thinking of? If 
you’re like the rest of us computer 
drudges, you’re wrapping your fingers 
around the ultimate PC: the cost-is-no-ob- 
ject, byte-bashing, fire-breathing, super- 
performance miracle machine of your fon- 
dest dreams. 

Odds are your recipe runs something 
like this: take Intel Corp.’s most powerful 
microprocessor, the 80386, run it at its 20- 
MHz maximum rated speed, couple it to a 
big, high-speed hard disk using an ESDI 
(Enhanced Small Device Interface) con- 
troller, and build it using the latest surface- 
mount circuitry and IBM’s new Micro 
Channel architecture. Finally, pull out the 
icing gun and squirt the most important 
frosting on this exotic cake: l-B-M, the 
three letters that guarantee compatibility, 
your peace of mind, and your job. 

With its renowned marketing savvy, 
IBM apparently tapped into our day- 
dreams and came up with the Personal 
System/2 Model 80- 111. This latest IBM 
electronic wonder doesn’t ju.st incorporate 


Dream Deferred 


all the features that fill yourreveries, it also 
boasts of being the fastest, most powerful 
personal computer ever made by the larg- 
est computer manufacturer in the world. 
For $10,995 you probably wouldn’t ex- 
pect less. 

In fact, you’d probably expect more, 
but as it stands, the Model 80-111 is 25 
percent faster than its predecessor, the 16- 
MHz Model 80-071, upgraded with a 
1 15MB hard disk. If your time is impor- 
tant, that 25 percent can be valuable in- 
deed. But if your time is really in de- 
mand — and your mind is open to things 
that don’t come in shades of blue — you’ll 


It’s the most 

powerful PS/2 machine 

yet, but testing 

shows that the 20-MHz, 

80386-based 

PSI2 Model 80-1 11 

system is less 

than the sum of its parts. 
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■ IBM PS/2 MODEL 80-111 


find greater speed and power elsewhere. 
What you get with the Model 80-111 in- 
stead is a very competent computer: the 
fastest PS/2 on the market today, 

JUSTANOTHERPRETTVCASE Exa- 
mine the inside of the Model 80-111, and 
you'll find no breakthroughs. The machine 
is merely a melange of components pulled 
off the shelf from the IBM Personal Sys- 
tem/2 design school with a new system 
board bolted in. 

The one part of the Model 80-111 that 
sets it apart from its PS/2 peers is screwed 
to the right side of its case-cum-chas- 
sis — its planar (system) board. It looks al- 
most insignificant: just 10'/2 by 15 inches 
of green glass-epoxy layered with surface- 
mount components and big. square, dedi- 
cated VLSI circuits. To accommodate its 
higher speed requirements, the 20-MHz 
planar board has been substantially revised 
fiomthe 1 6-MHz planar. 

Hidden under the hard disk rack be- 
neath the area where the D: drive would be 
mounted is an Intel 80386-20 micro- 
processor and a socket reserved for a 
80387 numeric coprocessor. Both chips 
run at the full 20 MHz. 

Just above the hard disk rack are two 
sockets for plugging in small memory 
boards. Only vidro memory is resident on 




Ipact p.lb 


IBM PS/2 Model 80-Ul 

IBM Coip. 

Consult your local authewized IBM dealer. 

Ltat Prke: With 2MB RAM. 1 .44MB 3VV 
inch floppy disk drive, 1 ISMB hard disk. 
$10,995; monochrome monitor. $250; 14- 
inch color monitor model 8512. $595; 12- 
ineb VGA monitor model 8513, $595; 14- 
inefa VGA monitor model 85 14, $ 1 .550; 
high-resolutian 85 14 VGA disf^y adapter. 

$l .290; 80387 math coprocessor. $1 . 195; 
[X)S3.3.$120;OS/2 1.0, $325. 

In Short: The most powerful PS/2 system 
available, the Model 80-1 1 1 offers high qual- 
ity and the guarantee of a long future of com- 
patiMity. but it fails to match the perfor- 
mance oif the Compaq Deskpro 386/20 and 
represents only a slight improvemenl over the 
p^ormance of its 1 6-MHz sibling, the Mod- 
el 8(W7I. 


CaCLE m CM READER SERVICE CAno 



The IBM PSI2 Model 80-11 1 (pictured here with the $1 ,550 14 -inch Model 85 14 VGA monitor) 
copies standard with 2MB RAM , a 1 .44MB JVi-inch floppy disk drive, anda 1 15MB ESDI- 
controlled hard disk . In benchmark testing, the hard disk reported an access time of 32.7 
milliseconds, not fast enough to keep up with the Compaq Deskpro 386120' s 16-millisecond drive. 


the Model 80-111 planar. 

Standard equipment fills one with a 
proprietary daughtercard that holds 2MB 
of dynamic RAM in 24 of IBM’s own 80- 
nanosecond chips (yes, that works out to 
about 750 kilobits per chip, with 1 bit per 
byte reserved for parity checking). More 
memory can be added either in the second 
socket or via expansion boards. 

Unlike the 16-MHz Model 80-071, 
which uses ordinary flat memory, the 
Model 80-111 RAM is operated in page 
mode with a page size of 2K. This archi- 
tecture allows repeated memory reads 
within a given page to be made without 
wait states. Memory writes within a page 
require one wait state. Reads or writes out- 


side of the current page impose two wait 
states. 

While the memory-cycle time of the 
Model 80-071 always amounted to 187 
nanoseconds, that of the Model 80-111 
varied between 100 nanoseconds (reading 
within the current page) to 200 nanosec- 
onds (accessing outside the current page). 
According to IBM, the net result obtained 
by this architecture is 0.8 wait states, the 
same figure claimed by Compaq for the 
original 16-MHz Deskpro 386, which uses 
a similar memory configuration. 

PC Labs memory tests do not favor this 
architecture because they involve moving 
large blocks of data between memory ar- 
eas larger than a page. As a result, in 
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benchmark testing, both the conventional 
and extended memory areas of the Model 
80-111 yielded roughly the same perfor- 
mance as the 16-MHz Model 80-07 1 . 

The Micro Channel bus of the Model 
80-111, operating at 10 MHz (one-half the 
clock speed of the microprocessor), ex- 
tends through the system's eight expansion 
slots. Three of these slots ate equipped 
with a bus width of 32 bits, while the bal- 
ance have 16-bit bus widths, with one of 
the latter boa.sting an extended connector 
to accommodate video expansion. As 
standard equipment, only one 16-bit slot is 
filled with the ESDI hard disk controller. 
The controller is capable of operating a 
second ESDI hard disk. 

The standard equipment hard disk, lo- 
cated in the rear half of this internal bay, is 
an IBM-made 1 15MB (formatted) unit 
that's equipped with a lO-MHz data-trans- 
fer-rate ESDI interface. In testing, the 
drive yielded a 32.7-millisecond average 
access time. 

IBM further enhances hard disk perfor- 
mance by logically simulating 64 heads 
(instead of the 8 physical heads) and sup- 
plying caching software (in the form of 
hidden files on the Reference Diskette in- 
cluded with the system) as standard equip- 
ment. 

In operation, the hard disk subsystem is 
commendably quick and respon- 
sive — faster than anything else in the IBM 
PC product line. But compared with the 
competition, the powerful IBM combina- 
tion seems somehow anemic. 

Compaq's choice for its top-of-the-line 
Deskpro 386/20 — a 16-millisecond aver- 
age access time drive, caching software, 
ESDI interface, and innovative bus engi- 
neering (“The Fastest Ride Around,” PC 
Magazine. January 26, 1988) — earns the 
machine a substantial performance lead 
over the Model 80- 1 1 1 no matter how you 
measure it. Even in pure sequential file 
building through DOS. an area in which 
the Micro Channel .should prove its mettle, 
the Deskpro was mote than 30 percent 
fa.ster (345 versus 250 kilobytes per sec- 
ond, respectively). 

SYSTEM BOARD CIRCUITRY Built 
into the system board circuitry ate several 
standard features. Besides the parallel and 
serial I/O ports (as with all PS/2s, the MrxI- 


el 80- 1 1 1 parallel port does operate bidir- 
ectionally), included on the system board 
ate the floppy disk controller, VGA video, 
clock, and CMOS Programmable Option 
Select (POS) memory. 

Because of the POS feature, the Model 
80-111 system board requites no jumpers, 
no DIP switches, no mess, no bother. In- 
stead, you run a system setup program on a 
errpy of the Reference Diskette to config- 
ure not only the disk drives but also the op- 
tions that are installed in the expansion 
slots. Overall, POS rates as a smart/'dumb 

■ The Model 80’ s hard 
disk subsystem is 
commendably quick and 
responsive. But compared 
with the competition, it 
seems somehow anemic. 

system — smart enough to know when 
you’ve changed something, but so dumb 
that you've got to go through the setup 
with every alteration you make. A smarter 
design would have been to have the system 
automatically configure itself to whatever 
changes it detected, warn you of any of the 
detected changes, and give you a chance 
for customization — all without obstinately 
enforcing the setup process. 

Because VGA circuitry is built into the 
Model 80- 1 1 1 , all you need to do to have a 
functional system is add a monitor. As 
with all models of PS/2 beyond the Model 
50, the Model 80-111 accommodates ei- 
ther a monochrome or color display. 
You’ll need either an official IBM PS/2 
display or a multiple-scanning monitor 
with analog inputs that can handle the 3 1 - 
kHz horizontal sync frequency of the VGA 
standard, like the NEC MultiSyne II or the 
Sony Multiscan monitor. Software com- 
patibility should not be a worry because 
the VGA adapter has full backward com- 
patibility with all previous IBM standards 
(but not Hercules graphics). 

Any evaluation of the performance of 


the Model 80-111 video system depends 
on your standard of comparison. Com- 
pared with AT clones, even those based on 
the 80386 microprocessor, the Model 80- 
1 1 1 is quick — much faster in rewriting the 
screen than are EGA adapters. Compared 
with Compaq’s 16-bit VGA adapter, how- 
ever, the Model 80- III is a slug. Com- 
paq’s direct screen writes ate nearly four 
times as quick when the VGA adapter is 
installed on a Deskpro 386/20. Inde^, the 
mechanical differences between the Model 
80-111, the slower Model 80s, and even 
the $5,000 cheaper Model 60 are insignifi- 
cant. 

As with the other two stand-up PS/2s, 
the Model 80- 1 1 1 is not a desktop comput- 
er but rather a deskside companion. Its 
case is identical to the 80286-based Model 
60’s and to the slower, 80386-bascd Mod- 
el 80-07 1’s, standing 24 inches high, 7 
inches wide, and 19 inches deep. At the 
bottom of the system unit are two flipper- 
like feet that rotate 90 degrees and lock in 
place to extend the width of the base of the 
case to a full foot, eliminating the teeter 
from the tower. 

Construction can be described as a 
molded reinforced plastic monocoque, 
with the plastic bearing full structural 
stress and providing support for all inner 
assemblies. The inside is lined with a sil- 
ver-based conductive paint that traps inter- 
ference within and earns the Model 80-111 
the same FCC Class B rating (suitable for 
home use) as the rest of the PS/2 line. The 
external finish is spray-painted the pale 
white-beige shade that all office equip- 
ment has devolved to. Underneath that is a 
gray primer and plastic roughly the color 
of the top paint. While the topcoat color 
ensures consistent hues across different 
batches of plastic, the primer will make 
any scuffs, scratches, or abrasions readily 
apparent. 

On the top of the case is a fold-down, 
full-length painted metal handle. Roughly 
rectangular in cross section, it is large 
enough to give a tolerable grip. The 40- 
pound-plus weight of the machine marks it 
as a severe arm-stretcher, about as lugga- 
ble as a small refrigerator. The Model 80- 
1 1 1 makes no pretense of being portable, 
however. The handle is designed solely to 
help tote the little barge between offices or 
departments. 


PC MAGAZINE ■ APRIL2 6, 1988 
95 




■ IBM PS/2 MODEL 80-1 11 


REAR WINDOWS The back end of Ihe 
MixJel 80-111 is all business and eablcs. 
The power cable plugs into a jack at the top 
and hangs down nearly the full height of 
the case. No jack is provided for switched 
monitor power. At bottom are the eight sil- 
ver faces of the expansion-slot-rctaining 
brackets, stacked like aluminum Venetian 
blinds. 

In between arc the vital input and output 
jacks that are directly connected to the sys- 
tem board. From top down, the list reads: 
keyboard, mouse, parallel, serial, and vid- 
eo ports. 

While the keyboard and mouse ports 
are identical and u.se the new PS/2-style 
connector (making them incompatible 
with ordinary PC and AT accessories), the 
parallel and serial ports follow the original 
PC standard female and male (respective- 
ly) DB-25 standard. The videt> connector 
is the female DB-15 used by the Video 
Graphics Array (VGA) system. 

■hie front of the Model 80- 1 1 1 puts the 
system's only nonkeyboard control, the 
power switch, at your fingertips in the 
gui,se of a big orange paddle near the top of 
the monolith. Next to it are a power-grxxi 
indicator(once known as the "pilot light") 
and hard disk activity indicator. 

Below is a vertical stack of two 3'/’- 
inch drive bays. As standard equipment, 
one comes filled with a 1.44MB floppy 
disk drive. The other is prewired for a sec- 
ond similar unit or, perhaps, a third-party 
tape backup system. 

Farther down is a blank insert that hides 
a full-height, S'/i-inch drive bay. This bay 
has potential front panel access, making it 
suitable for an optical disk, cartridge hard 
disk, DCbOO-style tape backup system, or 
second hard disk. 

The entire physical arrangement is very 
handy . putting the disk slots at your finger- 
tips. Sitting next to your work .surface, the 
machine itself makes an excellent place to 
put your coffee cup when the desktop de- 
bris becomes too dense. 

Inner self Access to the inner works 
of the Model 80-111 is accomplished by 
removing the left side of the cha.ssis, which 
is secured by two large capture screws. 
Any coin of two bits or less fits the slots. 

To prevent internal components from 
migrating to other systems via persons un- 



Benchmark Tests: 

IBM PS/2 Model 80-111 


T he obvious comparison to make in the 
benchmark-test results is between 
Compaq's Deskpro 386/20 and the IBM 
PS/2 Model 60-111. An assist from Intel's 
802385 memory cache controller makes 
the Deskpro’s classic PC bus outperform 
the PS/2's Micro Channel architecture 
when it comes to the Conventional 
Memory test, and the 386/20's 70MB hard 
disk outperforms the Model 80-111 's big 
1 1 SMB ESDI-controlled disk by nearly 2 to 
1 . Perhaps most startling of all, the new 
16-bit Compaq VGA adapter’s perform- 
ance simply blows the IBM version off the 
charts. 


The NOP benchmark ie$t is designed to measure raw 
dock speed and memory access time while minimizmg 
differences in microprocessors and the effect of 
memory caching. This lest executes almost notNng but 
NOP ('No Operation*) machine code instructions in a 
bi9l28Kk)op. 

The 803M Inelruetlon Mix benchmark test measures 
the time it takes to execute a selected series of 
processor-intensive tasks. The test program uses 
80386 instruction code. These instructions are a subset 
ol the total processor instruction set. The 60386 
Instrudion Mix implements a number of 32-M 
operations. In the 80386 processor these become 
single instructions, whereas in the 8066 and 80286 
versions of the benchmaik test they remain multiple 
instnjciions. 

The PkMtlog-PoInt Calcuiation benchmark test 
measures processor speed by looping through a series 
of floating-point calculations, including multiptication. 
divtsion. exponentiatioo. and logarithmic and 
trigor>ometr>c functions. The benchmark program uses 
the floating-point library included with Microsoft C 
CompHer4.0. 

The Conventional Memory benchmark lest allocates 
256K of conventional memory and treats it as a series 
of 64-byte records. Then, 16,384 rsrxlom records are 
read into and whtien from this memory. The result 
shown is the average of the read and write limes. 

The DOS Ofak Acceea benchmark test measures the 
time it takes to do a random sector read using EX>S. 
DOS buffers are set at 3 and the interfeave factor is left 
at the drive's default setting. This test adds DOS's 
overhead to the BfOS and har^are times. The test 
program performs the sector read 1 .000 limes within the 
DOS disk partition. The average result is shown In 
milliseconds. 


The BfOS Disk Seek benchmark lest measures the 
time it takes to do a rarKlom seek using the disk's ROM 
BIOS. The test result includes minimal software 
overhead and may not paraflei the manufacturer’s 
claimed average access time The test program 
performs 1 .000 seeks The average result is shown in 
milliseconds. 

The Direct to Screen benchmark lest measures the 
baixNndlh of the video adapter by writing directly to the 
display memory buffer. The test is performed in video 
mode 3. The entire screen is updated usmg the 
assembly language REP STOSW instnjction with 
register CX equal to 2000. This is done t .000 times, 
and the result shown is the total ol Ihe i.OOOtnais. 

The video BIOS Routine Without Scrolling 
benchmark test measures the speed of the BIOS 
Teletype routine without scroling. The test is per- 
form^ in video mode 3. The saeen is cleared and 24 
lines of 60 characMfs each (including a terminating 
carriage return and line feed) are written to the display 
through the BIOS Teletype routine. This is done ten 
times, and the result shown is the total of the ten trials. 

The Video BIOS Routine mrlth Scrolling benchmadt 
test measures the speed of the BIOS Teletype nxjtine 
with scrolling. The test is performed in video mode 3. 
The screen is cleared and 240 knes of 60 characters 
each (including a terminating carriage return and line 
feed) are written to the display through the BIOS 
Teletype routine. Although the first 24 tines written to 
the di^ay do not involve scroAing. all the remaining 
lines scroll the display. 
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Performance Times 


(Times given in seconds 
except where noted) 

NOP 

80386 

Instruction 

Mix 

Floating- 

Point 

Calculation 

Conventional 

Memory 

DOS Disk 

Access 

(milliseconds) 

BIOS 

Disk Seek Direct 
(milliseconds) to Screen 

Video BIOS 
Routine 
Without 
Scrolling 

Video BIOS 

Routine 

with 

Scrolling 

8-MHz IBM PC AT with IBM EGA 

4.2 

9.0 

35.6 

1.3 

42.5 

37.2 

9.0 

7.3 

11.2 

IBM PS/2 Model 80-071 

2.1 

4.4 

15.6 

0.6 

33.3 

33.6 

6.6 

0.9 

3.7 

Compaq Oeskpro 366 (16 MHz) 

2.1 

4.0 

15.5 

0.8 

33.3 

29.2 

7.9 

1.5 

4.8 

IBM PS/2 Model 80-111 

1.7 

3.2 

12.7 

0.6 

34.9 

32.7 

6.5 

0.8 

3.5 

Compaq Deskpro 386/20 

1.7 

2.9 

10.5 

0.4 

19.4 

19.4 

1.8 

0.6 

1.3 
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1.44MB 3</^-lnch floppy 
disk drive 


disk drive bay 


disk drive bay 


I One of the new features designed for 
the IBM PS/2 Model 80-111 is a pro- 
prietary daughtercard that holds 
2MB of RAM In 24 BO-nanosecond 
chips (7S0 kllohits per chip). One bit 
per byte is reserved tor parity 
checking. 


An IBM-made 115MB hard disk is 
standard equipment on the PS/2 
Model 80-111, complete with a 
IQ-MHz (data transfer rata) ESDI 
controller. Its average access time Is 
32.7 milliseconds, and performance 
is enhanced by the logical simula- 
tion of 04 heads. 


ESDI controlier 


Model 8514 display 
adapter 


Inside the IBM 
PS/2 Model 80-111 


Pomr supply 
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After years of building high-quality monitors and 
terminals for American users, Samsung has taken 
the next logical step We've developed an American 
product line. Samtron, 

It's a line with a distinctly American look and 
feel. Because it was designed that way by our 
American engineering team 

And Samtron comes to you through 
an American corporation Our own It's 
headquartered in Los Angeles. With 


dealers throughout the U S. So everything gets 
handled on your side of the Pacific On the other side of 
It IS where the Samtron line of 12" and 14" terminals and 
monitors is built to American standards By Samsung 
Who happens to be Korea's largest terminal manufac- 
turer And the largest maker of monitors in the world 
All of which means you can buy 
Samtron PC products with confidence. 

They look American. They work 
American But they only cost Korean 



SAMSUNG ELECTRON DEVICES 


ORCLE 306 ON READER SERVICE CARD 


USA HEAOOUARTCAS 
SAMSUNG ElfCmON DEVICES 
AMERCA.MC. 

142S1E. FIRESTONE BLVO #101 

LA MIRADA. CA 90638 

TEL: (213)902-6425 

CUSTOMER SERVICE 

TEL (714)522-1262 

TELEX 1B3423SEOLA 

FAX: 1213)602-6820 


HOME OFFICE 
SEIDUL. KOREA 
TEL; (02) 755-2333 
TELEX: STARNEC K22596 
(02) 756-91 II 
DISTRIBUTORS 
ATLANTIC COAST 
SAMSUNG AMERICA INC 
TEL- (201) 592-7900 


MtOWEST/OREAT LAKES 
IMCOM GROUP MC. 
TEL;(600)2SS6163 
SOUTHERN 

SAMSUNG PACIFIC INTI MC- 
TEL: (406) 970-6944 


NORTHWEST'QREAT FLAMS 
LEAOMQ TECHNOLOGY INC 
TEL; (503) 646-3424 
EASTERNCANAOA 
CANARA TECHNOLOGIES INC. 
TEL (416) 690-2525 


SOUTHWEST tnOCKYMOUNTAM WESTERN CANADA 

EXM INTERNATIONAL STERUNO MICRO SYSTEM INC 

TEL: (213) 516-7016 TEL: (604) 270-3233 
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known, IBM provides a vending ma- 
chine/pay phone-style round keylock that 
mechanically latches the lid on. Logical 
access to the computer is governed by 
built-in password support in the machine's 
BIOS firmware. Three levels of protection 
are available: for the whole system, net- 
work use, and the keyboard alone. 

Once you crack open the chassis, you’ll 
see the businesslike interior of a minicom- 
puter. The design and mechanical con- 
struction rate as excellent, particularly 
from the points of view of simplicity, ser- 
viceability, and cost reduction. 

As with the Models 60 and 80 before it, 
the Model 80-111 is not a no-tools design 
like the low-end PS/2s but an amalgam- 
ation of subassemblies. Of these, two met- 
al skeletons, anchored to and stiffening the 
plastic monocoque, provide the mountings 
for disk drives. 

A sheet-metal and plastic frame at the 
front and near the top of the chassis forms a 
nest for the 3'/2-inch floppies. The drives 
slide home through the removable plastic 
front bezel of the chassis. The central spine 
of the case — the full-length 5'/4-inch drive 
mounting rack — is a vital structural mem- 
ber. It also provides the latch area for the 
capture screws of the cover. 

Mounting each of the two full-height 
devices in this rack involves either drop- 
ping it in the center of the rack or squeez- 
ing it through the front panel, then sliding 
it into place. Each device is held in posi- 
tion by two large pressure screws designed 
to be turned by the palm of your hand to 
clasp down on the drive mounting tails. 

The full front-to-back length of the top 
Model 80-111 case is filled by the large 
chrome box of its 225- watt power supply. 
As with all current IBM units, this power 
supply automatically adjusts itself to any 
standard power source in the world in two 
ranges: 100-125 and 200-240 volts. 

At the bottom front of the chassis is an 
almost vacant area in which the combined 
3-inch loudspeaker and lithium battery as- 
sembly (the same assembly as in the other 
PS/2 models) occupies a small corner. 
Around the innards of the Model 80-111, 
you find a purposefully arranged assort- 
ment of cut foam that serves both to absorb 
sound and to charuiel the air flow. In addi- 
tion, a plastic plenum directs the inward 
airflow — sucked through the chassis by 


the power supply fan — over the expansion 
board area before the air courses through 
the rest of machine. 

The standard keyboard is the familiar 
101-key IBM Enhanced keyboard that in- 
corporates all the features everyone seems 
to demand (top-row function keys, sepa- 
rate cursor pad) and a few bothersome in- 
novations (like the funny Ctrl-key loca- 
tion) as well. Nevertheless, the Enhanced 
keyboard features IBM’s famous positive 
over-center feel, a slightly thin but still re- 
assuring keyclick, and indicators for lock- 
ing Shift keys. 

Neither PC-DOS 3.3 nor OS/2 are stan- 
dard with the system, but the Model 80- 
1 1 1 will mn either even without additional 
memory enhancements. Cassette BASIC 
is still built into the BIOS. 

IBM includes a l-year limited warranty 
with the Model 80-111, stipulating carry- 
in service. That means you’re responsible 
for getting the computer back to the shop. 
Now you know what that big handle on top 
of the case can be used for. 

DREAM BREAKER As with the earlier 
1 6-MHz Model 80s, the Model 80- 1 1 1 is a 
smooth-running, tightly integrated sys- 
tem. Nothing can be faulted in the hard- 
ware or design (except that you’ve got to 
remove either the power supply or the hard 
disk tack to get the planar board out for ser- 
vice). IBM’s engineers have done a good 
job. The Model 80-111 rattks among the 
best personal computers available. 

But it’s not the best. 

Return to the daydream recipe you first 
conjured up for the perfect PC, and you’ll 
see one glaring omission: backward com- 
patibility. That’s the price you have to pay 
for the advantages of the Micro Channel, 
or so we’ve been led to believe by IBM’s 
marketing force. 

As it turns out, however, there’s still a 
lot of power to be wrung out of the old- 
fashioned PC bus. Compaq, with its pro- 
fessed commitment to that 7-year-old bus 
design, has out-engineered IBM’s own 
miracle charuiel and blessed their Deskpro 
386/20 with so much speed that it leaves 
the Model 80-1 1 1 — and every other PC in 
the world — caught in the eddies of its su- 
personic wake. 

The Deskpro reveals the many-forked 
data pathway of the Micro Channel to be a 


dubious virtue when what you want is per- 
formance. The strength of the Micro 
Channel — the ability to host multiple pro- 
cessors on the same bus — still lies in the 
future. In fact, while the Micro Channel 
may prove advantageous for running a vid- 
eo coprocessor, the VGA performance of 
the Model 80-111 in comparison with that 
of the Deskpro makes any superiority 
doubtful. 

Looking beyond performance issues, 
the Model 80-111 be^ more evidence of 
IBM moving its mainframe marketing 
strategies into the PC arena — perhaps the 
outcome of IBM’s internal restructuring 
that pulled PCs closer to its business main- 
stream. 

IBM’s big blue mainframe boxes are 
not the top-performing computers in the 
world; they are just the best-selling. Of 
course, they are well made and have envi- 
ably low failure rates. If they weren’t good 
values, IBM wouldn’t be the largest com- 
puter company in the world. The Model 
80-111 fits the same product mold. 

Its pricing, too, fits the mainframe 
mold. Unlike earlier IBM efforts that ap- 
peared to be cost-driven — figure out what 
it makes, add a profit, and hang a tag on 
the machine — the PS/2 series is perfor- 
mance-driven. If you want a computer 
that’s 25 percent faster, you’ve got to pay 
nearly 25 percent more. The underlying 
idea is that the cost per megaflop is nearly 
the same across the product line, tapering 
toward the top to give you slightly more for 
your money the more you spend. 

That’s where the Model 80-111 fits in. 
It’s not the fastest, but it is well designed 
and will likely prove to be mgged and reli- 
able. It will get the job done, be it drawing 
like a work.station, dishing out data as a file 
server, or just crunching words and num- 
bers 5 to 1 5 times as fast as an XT, 

Is the Model 80 a bad bargain? That de- 
pends on how you look at it. If you want 
PC compatibility or the fastest personal 
computer currently available, the message 
from the Model 80- 1 1 1 is clear: look else- 
where. If you want the security of the IBM 
label, good performance, and the promise 
of great things in the future, you’ll want to 
consider the Model 80- 111. [iS 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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More Network Guts 
Than Most Network Boards 


With advanced power and five times more 
speed, LANLink BX™ has emerged. 

Coming from award-winning, state-of-the- 
art technology, the new LANLink SX™ boldly stands 
up to the challenge posed by costly, hardware- 
dependent networks. 

That takes guts for a software-driven net- 
work. But we’re confident. 

Because we've discovered a high-speed 
networking channel that’s already built into most 
PCs... the standard parallel port. 

The High-Performance Alternative to 
Network “Boardom.” Half a Megabit per second, 
with over 500 feet between connections. That’s the 
astonishing rate at which LANLink 5X'“ transfers 
data between PCs or PS/2s using ordinary 
parallel ports. 

But you’re not restricted to parallel ports. 
The very same sockets you’d use for modems... 
connect PCs at 115 Kbps. Plus, you get remote 
access support and multi-tasking performance 
under PC-MOS/386'“or PC-DOS. 


Superior Results at Inferior Costs. 
LANLink BX™ lets network users share data, 1000s 
of DOS programs, files, and printers. For about the 
same cost as one network board, you can install a 
. five-user LANLink network. Without special hard- 
ware... and in less than two hours. 

Get Network Guts Without Network 
Boards. LANLink 5X'* is immediately available 
and comes with a money-back guarantee. Its 
price of $595 includes a server and a satellite mod- 
ule plus the network operating system. 

Call The Software Link TODAY for complete 
details on the fastest software-driven network 
that’s ever been available. 

CALL: 800/451-LINK 

In Georgia: Intemational/OEM Sales: Resellers/VARs: FAX: 

404/441-2580 404/263-1006 404/44»5465 404/263-6474 

3577 Parkway Une. Atlanta, GA 30092 Telex 4996147 SWLINK 

The Software Unk/Canada CALL: 800/387-0453 

THE SOFTWARE UNK 

DEALER INQUIRIES INVITEO 


LANUrtk. LANLink SX. & PC-MOS/386 are trademarks ol The Software Link. Inc. PSr2 & PC-OOS are trademarks of IBM Corp. Prices and technical speciftcalions subfect to change. 

Copyright ®l96a All Rights Reserved. 
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Above® Board 2 is the first memory board 
for the PS/2" that comes with the new expanded 
memory specification — UM 4.0. 

Because only Above Board 2 comes from 
Intel.The company that developed LIM 4.0. 

So now your users can access more 
memory. And run the very latest DOS appli- 
cation software well beyond 640K. Which will 
give everyone powerful, new capabilities they 
never thought possible. 

Above Board 2 also promises 100% com- 
patibiliU' with OS/2™application software. 

Along with guaranteeing compatibility 
with the PS/2’s micixKhannel technology. 

Add to that Intel’s technical support, 
award-winning documentation and five-year 
warranty, and Above Board 2 is clearly your 
one and only choice. 

Of course you could always wait for the 
competition to catch up. But, 
where would that leave you? 

F{)cmiwinfc)nnaiHio,call*»-5.WJJ7J Tra(iemark.s/(miKr 
AhokT. I nur I/I nid O irpmion . PVi , OS/2 4 niemjt H ml 
BusinessMachini^Oirpnratkin Cl^lmdOirpDraiHin 
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MICROCOM 


AX/9624C 


The Modem Industry 
Standard That's Actually 
High Performance. 


In a world of substandard stan- 
dards, it's rare to find a standard that's 
also the criterion for high performance. 
But, Microcom Networking Protocol 
(NINP)'" is the industry standard for 
high speed, error-free datacommuni- 
cations: A Microcom Protocol Modem'" 
uses MNP to virtually double the effec- 
tive throughput of its rated speed. So 
our 1200 bps modem flies at up to 2400 
bps. And our 9600 bps modem is light- 
ning fast at up to 19,200 bps. And since 
the world is characterized by imperfect 
phone lines, MNP ensures completely 
error-free communications . . . even on 
standard dial-up lines. 

What is a Protocol 
Modem"? 

Microcom puts MNP error- 
checking, protocol intelligence and 
other features in the modem . . . not 
burdening your computer. Microcom 
modems support common standards, 
including Bell 103, 212A, CCITT V.22, 

V.22 bis and V.29FT. The Microcom SX 
command set and Hayes AT* command 
set are both supported. And the highest 
mutually-supported speed is automati- 
cally negotiated with other modems. 

Microcom 

Networking Protocol": 
Why it Became the 
Standard 

MNP offers unparalleled perfor- 
mance. Its data compression and error- 
correction have made it the protocol of 


Microcom and the 
Others . . . The Difference 
is Day and Night 




Another 

Microcom 

Major 

Product Feature AX/9624C 

Vendor 

Initial Fall-Back Speed 

7200 

4800 

Installed base >150,000 

<1,000 

Number of stored phone 



numbers 

9 

4 

Employs industry 



standard MNP 

yes 

no 

# of compatible MNP 



modem vendors 

40 t 

0 

Supports CCITT V.29 FT 



modulation 

yes 

no 

Password Security Option 

yes 

no 

Upgradeable product 



line 

yes 

no 

Voice/Data Switch 

yes 

no 

Hardware Settable Serial 



Port Speed 

yes 

no 


choice for fasi, reliable data transfer. 

But, a standard must be used by others 
to really be a standard: MNP is supported 
by scores.of other modem manufactur- 
ers and value-added networks, including 
GTE® TelenetAJNINET® (now U.S. Sprint), 
GEISCO®, CSC INFONET* and the IBM* 
Information Network. In fact, classes 1 
through 4 are In the public domain. 

MNP Class 6 offers the highest 
performance: Universal Link Negotia- 
tion starts at a common lower speed, 
and negotiates up to the highest, 
mutually supported speed and class. A 
Statistical Duplexing algorithm dynam- 
ically emulates full-duplex service. Data 


compression further improves effective 
throughput to as high as 19,200 bps. 

MNP Class 5 also uses data com- 
pression to analyze user data and adjust 
compression parameters. An overall 
compression factor of 1.6/1 or 63% is 
achieved. Maximum protocol efficiency 
Is 200% of rated modem speed when 
combined with other MNP features. 

MNP Class 4's Adaptive Packet 
Assembly generates larger packets over 
clean lines, for increased throughput 
and reduced protocol overhead. When 
increased error rates are detected, 
smaller and smaller data packets are cre- 
ated to increase transmission efficiency. 
Class four produces up to 122% of 
rated modem speed. 

Set Your Standards 
High with 
Microcom Protocol 
Modems" 

Don't accept closed protocols or 
inferior performance. Standardize on 
the high performance of Microcom. Ask 
for your full-color brochure on the com- 
plete line of Microcom modems and 
network products. 

800/822-8224 

MICROCOM' 

1400 Providence Highway 
Norwood, MA 02062 
617-762-9310 Telex 710-336-7802 

Set Your Standards High. 


Hayes AT is a registered trademark of Hayes Microcomputer Products, ItK. 
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9,600-bps MODEMS 


sions 

good informa- 
lion — data 
can be 

ily gathered, 
plugged into a 
report, and delivered to the boss's desk. 
Like desktop messengers. PCs retrieve da- 
ta — from hard disks and. with the help 
from a modem, from other PCs. 

PC-to-PC communications put other 
people's data within our reach, minutes 
away. They eliminate the inconvenience 
of producing reports to be messengered to 
other locations, but — if the files you need 
are long — they also can tie up telephone 
lines and result in exorbitant telephone 
bills. 

Technology has brought us a long way 
from the days of 300-bit-per-second mo- 
dems when sending a lOOK file would tie 
up the phone line for more than 50 min- 
utes. The 1 .200-bps modems cut that time 


High-speed moderns 
can transmit your files four 
or even eight times 
faster than the modem 
you may now be using. 


to somewhat more than 15 minutes; 2,400- 
bps modems to around 8 minutes. 

Within the last 18 months, manufactur- 
ers have brought 9,600-bps modems to 
market. This is not equipment to be used 
simply to connect to CompuServe or to 
chat with friends on a local bulletin board. 
It is high-speed, high-cost equipment, able 
to send messages at four times the speed of 
a 2,400-bps modem and bearing price tags 
that can top $2,000. It is ideal for corporate 
use, where people need to send truly large 
files — budgetary analyses, perhaps, or all 
of last year's figures on sales activity in the 
West and South. They are also good vehi- 
cles for remote access to distant comput- 
ers, minicomputer gateways and LAN to 
LAN bridges. 

The 13 high-speed modems that we re- 
viewed — the Cermetek 9600E. the Codex 
2260, Data Race's PC-Race 24/96, the 
Fastcomm 2496-T, the Gandalf Access 
Series V.32, the Hayes V-Series Smart- 
mexiem 9600. the Microcom AX/9624c, 
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the Racal-Vadic 9600VP, Telebit’s Trail- 
Blazer Plus, the Telenetics 9600E, Uni- 
versal Data Systems' UDS V. 32, U.S. 
Robotics’ Courier HST, and Ven-Tel’s 
Pathfinder 18K — were all compatible 
enough to be used with PC telecommuni- 
cations software that supports the Hayes 
AT command set. The products range in 
price from $795 to $2,095 . 

IN THE BEGINNING Codex made the 
first 9,600-bps modem. It appeared in the 
early 1980s, sold for about $10,000, and 
was designed for mainframe communica- 
tions. It is within the last year and a half 
that high-speed, 9,600-bps modems have 
become affordable and practical for PC 
communications. But attempting to 
choose the right one certainly can be a dif- 
ficult proposition. 

Until recently, buying a modem was 
relatively easy because you didn’t have to 
worry much about compatibility. All mo- 
dems of a given speed used the same mod- 
ulation scheme. Regardless of what make 
or model of modem was at the other end of 
the line, your modem could talk to it. The 
standards that established this compatibil- 
ity evolved from the exclusive hold AT&T 
had over telecommunications in the days 
before deregulation. For a long time, the 
only modems you could legally use were 
made and rented to you, just as telephones 
were, by AT&T. In fact, AT&T didn’t 
even use the word modem. The devices 
were called “dataphones.” 

An FCC ruling in the mid-1970s, how- 
ever, brought competition into the market 
and made it legal for people to connect 
non-AT&T devices to the phone lines. Just 
as new telephone manufacturers arose to 
challenge AT&T’s Western Electric, other 
vendors began getting into the modem 
business. The modulation schemes of the 
dataphone became the standards, and mo- 
dem manufacturers made their products 
compatible with the Bell 103 (300 bps) and 
Bell 212 (1,200 bps) dataphones. Those 
standards on 300- and 1 ,200-bps modems 
remain in place. But by the time 9,6(X)-bps 
modems appeared on the scene in the early 
1980s, many vendors were in the business. 
Without a single industry leader to dictate 
the new standards, the role became that of 
the Consultative Committee for Interna- 
tional Telegraph and Telephone (CCITT), 


a technical and scientific standards group 
based in Europe. 

WEIGHT OF LAW Although CCITT 
activities are technically called “recom- 
mendations” rather than “standards,” 
they often have the impact of law. Mem- 
bers of the CCITT are national govern- 
ments; in most European countries tele- 
phone systems are government 
monopolies, and it is actually illegal in 
some countries to use modems that don’t 
follow CCITT recommendations. 

■ Within the last year 
and a half, 9,600- 
bps modems have 
become affordable 
and practical for 
PC communications. 


The recommendations that resulted in 
standards on 2,400-bps modems were 
straightforward and widely adopted. But 
unfortunately, in the area of high-speed 
modems, technology has moved faster 
than the CCITT. And the technical com- 
plexity of performing high-speed commu- 
nication has confused the issue. The 
CCl lT has actually issued two recommen- 
dations on 9,600-bps modems. Neither is 
completely satisfactory for general PC 
communications. 

The V.29 standard, which is used in al- 
most all fax machines, defines a half-du- 
plex 9, 6(K)-bps modem, and the V. 32 stan- 
dard defines a full-duplex device. 

Almost all standard PC communica- 
tions software requires full-duplex mo- 
dems. But V.32 modems tend to be much 
more pricey; they average about $2,500 
each. The reason? The bandwidth of a tele- 
phone network is limited. Where standard 
1,200-bps modems can send and receive 
data on a telephone line at the same time, a 
9,600-bps modem consumes all available 
bandwidth to send data in one direction. 
After data tones are sent by a V.32 mo- 


dem, they must be echoed back along the 
same line so that the modem will recognize 
that the data arrived safely. However, the 
V.32 modem must be able to recognize 
that the echoes are echoes and not incom- 
ing data. For this reason, the V.32 mo- 
dems require special echo-cancellaUon cir- 
cuits that let the modem keep track of 
what’s been sent, compare it with what’s 
coming in, screen out the echo, and re- 
ceive only the data that was intended for 
it — not a copy of what it just sent. This cir- 
cuitry adds about $500 to the cost. 

In an effort to produce affordable high- 
speed products for the PC market, modem 
manufachtrers have developed several in- 
genious — and incompatible — approaches 
that use less-expensive modulation 
schemes to emulate full-duplex operation. 
In general these are term^ pseudo-full- 
duplex modems, somefimes misleadingly 
called “asymmetrical.” 

PING-PONG PROBLEMS The most 
popular approach, represented here by the 
Fastcomm 2496-T and Data Race’s PC- 
Race 24/96’s BMX mode, has been to 
combine the widely available V.29 tech- 
nology and the Rockwell V.29 modem 
chip set with a microprocessor and memo- 
ry for buffers. This allows you to make a 
half-duplex modem that would automati- 
cally turn the line around when there was 
data in the receiving modem’s transmit 
buffer. This so-called “ping-pong” meth- 
od works fine for file transfers where the 
line needn’t be turned around often. How- 
ever, it can cause problems in more-inter- 
active applications because standard V.29 
devices take 253 milliseconds — over 'A of 
a second — to turn the line and train to the 
line conditions. Training allows two mo- 
dems to determine the condition of the 
telephone line so that they can use the ap- 
propriate frequencies and protocols to 
transfer data. 

Modem manufacturers looking for bet- 
ter performance in interactive applications 
developed faster-training half-duplex mo- 
dems. These are represented in this review 
by the Microcom AX/%24c, in which Mi- 
crocom designed the modem to drop down 
in speed to 1 ,200- or 2,400-bps full-duplex 
when there is data in both modems’ buff- 
ers. This is also the approach taken in the 
Racal-Vadic 9600VP. Both are developed 
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GLOSSARY OF TERMS 


ASYMMETRICAL MODULATION 

The process through which a modem 
working in a full-duplex environment 
will simultaneously transmit data in two 
directions at different speeds. An asym- 
metrical modem may offer high-speed 
transmission in one direction, low-speed 
in the other. 

BAUD A state transition between two 
distinguishable nominal values on the 
communications line, or the number of 
these transitions per second. While this 
term is often used to mean bits per second 
(bps), each transition may represent 
more than 1 bit. The misuse arises be- 
cause on a standard RS-232 interface, 
each transition represents one bit. 

BELL 103 The American standard for 
300-bps full-duplex modems, developed 
by AT&T prior to a mid-1970s FCC rul- 
ing permitting competition by other man- 
ufacturers of communications products. 

BELL 212 The American standard for 
1 ,200-bps full-duplex modems. 

Bps Bits per second. A measure of the 
speed of a communications device. 

CARRIER A tone of a specified fre- 
quency that is modified per bit value for 
sending data via modem. A modem with 
a carrier frequency of 300 Hz might send 
320 Hz tone for a I and 280 Hz for a 0. 


modems with asymmetrical modulation 
schemes that provide a 9,600-bps half-du- 
plex data path and a low-speed (typically 
200-1 ,200-bps) data path in the reverse di- 
rection, often called the “reverse chan- 
nel.” 

U.S. Robotics’ Courier HST’s and the 
PC-Race 24/96’s interactive mode, use 
asymmetrical modulation. The Hayes V- 
Series Smartmodem 9600 uses the same 
modulation scheme as do V. 32 modems, 
but in a ping-pong fashion, avoiding the 
cost of echo-cancellation circuitry. 


CHECKSUM A method of describing 
a block of data, calculated by adding all 
the bytes in the block together and taking 
the low-order (right-side) 16 bits. This 
method will detect single-bit errors and 
some multiple-bit. 

CPS Characters per second. Another 
measure of the speed of a communica- 
tions device. Usually 10 bits per charac- 
ter is the standard in PC communica- 
tions, although 9 bits per character may 
be used for high-speed uansmissions. 

CRC Cyclical redundancy check. A 
more sophisticated method of describing 
data than checksum. This method is 
more accurate in detecting multiple-bit 
errors. 

DTE SPEED Data terminal equipment 
speed. The maximum speed each mo- 
dem will accept data from its host com- 
puter. It is represented in bits per second. 

FULL-DUPLEX Allowing simulta- 
neous transmission in both directions. 
The telephone is an example of a full-du- 
plex communications system. 

HALF-DUnJEX Allowing communi- 
cation in both directions — but in only one 
direcbon at a time. Half-duplex systems 
must have a method of letting the receiv- 
ing end know that the transmitting end is 
finished, so that the receiving end can 


then transmit. An example would be a 
two-way radio system, in which the op- 
erator says ‘ ‘over’ ’ to signal the other op- 
erator to speak. 

LINE TURNAROUND On a half-du- 
plex connection, the process of changing 
the direction in which data is being trans- 
mitted. 

PING-PONG A method of full-duplex 
emulation on a half-duplex link that pro- 
vides automatic line turnaround when the 
receiving modem has outgoing data to 
transmit. 

VJ2 The CCnr standard for 1,200- 
bps full-duplex modems. 

V.22 BIS The CCITT standard for 
2,400-bps full-duplex modems. 

\JS The CCU I standard of auto-dial 
commands for modems and other auto- 
dial devices. Not often used in die United 
States due to the popularity of the Hayes 
AT command set. 

\J9 The CCITT standard for 9,600- 
bps half-duplex modems, also used in 
facsimile machines. 

\32 The CCITT standard for 9.600- 
bps full-duplex modems, not widely 
used for PC modems due to cost. 

— ^Howard Marks 


Asymmetrical modems theoretically 
perform better than ping-pong modems in 
two types of applications. The fust is pix> 
tocol file uansfers, in which the data trav- 
els on the high-speed forward channel and 
the acknowledgment packet takes the low- 
speed reverse chaiuiel . The second is inter- 
active queries, like airline ticketing, in 
which keystrokes take the reverse chaiuiel 
and screens of data travel on the forward 
channel. In real life the reverse channel is 
often too slow to handle some applica- 
tions, so it is also important for t)ie modem 


to turn the line around quickly. 

Both Telebit’s TrailBlazer Plus and 
Ven-Tel’s Pathfinder I8K, which uses Te- 
lebit technology, follow a unique multicar- 
rier modulation scheme that theoretically 
makes the most of the available band- 
width. Rather than use one carrier frequen- 
cy and heavily modulate it to carry 4- or 5- 
bit-per-state transition (baud) and many 
transitions per second. Telebit chose to di- 
vide the available line bandwidth into a 
large number of carriers, whereby each 
carries a small amount of data. When two 
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■ HIGH-SPEED MODEMS 




High-Speed-Modem Protocols 


' 'jr.u. 


* ”'-■.1 ; ' . r : 




H igh-speed modems send and receive data using three basic 
protocols: V.32 full-duplex, asymmetrical, and ping-pong. With 
the V.32 full-duplex protocol, two modems can exchange data at a 
rate of 9,600 bits per second In both directions at the same time. It 
works much like a telephone; two people can talk at the same time. 
Asymmetrical protocol allows the sending modem to transmit a file at 
a rate of 9,600 bps; at the same time, the receiving modem is able to 
transmit data back to the sender only at a rate of 300 bps. With the 


pingH^ w>l> travel in either direction at the fast rate 

of9,000l||AI' but the modems cannot share the nna. Data moves in 
. on^on*{llfectlonatatlnie,butthefnodeinswWquiddy reveraethe 
.diradiSKlificaasmission, or turn the Brie, when the receiving modem 
ibas data to transmiL This proosss is pomparaM to that of two-way . 
radio oommuniealkins, In which pr^ one radki operator can speak' ' 
onasirtf^fiiBgueneyatallinp- . i. _ 
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modems using this technology connect, 
they send tones across the line and deter- 
mine which of 500 possible carriers can be 
used on the phone line in each direction. 
From there on. the modems use those car- 
riers and emulate full-duplex operation in a 
ping-pong fa.shion, 

NEW STANDARDS— AND COSTS 

The CCITT has formed a study group to 
look at all these schemes and the compati- 
bility problems that may result, but the ear- 
liest they are expected to actually produce 
a standard is 1992. Before then it is quite 
likely that the market will identify a de fac- 
to standard and the CCITT will just end up 
endorsing it. 

Just a year ago the most-inexpensive 
V.32 modems were priced just over 
$2,500. Now the UDS V.32 is priced at 
$1 .595. less than 20 percent under some of 
the more-expensive pseudo-full-duplex 
modems. The price erosion began with 
Rockwell's inti^uction of its 9,600-bps 
modem card. The card has all the features 
of a V.32 device, including the RS-232 in- 
terface. All a manufacniter has to do is add 
a Hayes-compatible auto-dialer and cabi- 
net. Rockwell is selling the card for $450 
in quantities of 1 ,000, and we should ex- 
pect to see modems based on this card ap- 
pear in the market sometime this summer. 
Price erosion may affect standards if it pro- 
duces a clear market leader. 

If the uncertainties about standards and 
price cause you concern, you may want to 
delay a planned purcha.se of a 9,600-bps 
modem until you see the results. Other al- 
ternatives for fast fde transfer are avail- 
able. Fax boards include a V.29 modem, 
and most fax boards come with software to 
transfer text files to another fax board of 
the same brand. Another alternative, espe- 
cially for interactive applications, is to 
look at a 2,400-bps modem with MNP 
Class 5 or the Hayes V-Series Smartmo- 
dem 2400. These modems are about 60 
percent faster than tegular 2,400-bps mo- 
dems. and since they’re real full-duplex 
devices, they will work betterin a LAN-to- 
LAN bridge than will a ping-pong 9,600- 
bps modem. The Hayes modem enhancer 
gives the same speed improvement to your 
existing 2400. 

If you have an immediate need for high- 
speed communications, do take a close 


look at these mtxlems. The best of them 
work well at most tasks — and any of them 
save hours when transferring large files. 
However, don’t expect that what you buy 
will become an industry standard. Many of 
these modems could become obsolete if a 
single standard evolves, though even ob- 
solete hardware can get the job done. 
— Howard Marks 


CERMETEK 

MICROELECTRONICS INC. 

Cermetek 9600E 

TELENETICS CORP. 

Telenetics 9600E 

The Cermetek 96(X)E and the Telenetics 
9600E are identical in all respects and rep- 
resent the minimalist school of modem de- 
sign. No fancy LCD screens or front-panel 
programming here — just push buttons and 
LEDs. Cermetek even uses a rather large 
(I I - by 12- by 13-inch) off-the-shelf cabi- 
net. In reality, both these modems are 
made by Cermetek, and they are priced the 
same at $1,995. 

Like most V.32 modems, the 9600E 
excels at interactive applications using one 
of the remote packages like PC Anyvhere. 



FACT 


FILE 


('crnictek 96(MIE 
Ccrmelek Micnx'IccJnwiics Inc. 
1.^)8 Bi>rTega.N Avc. 

Sunnyvale. CA 94088-3565 
(4()8)752-50tX) 


Tflenetics 9600K 
Telenetics Corp. 

895 t. Yorha Linda Hlvd. 
Placentia. CA 92670 
(714)524-5770 


ITsll'rice: $1,995 

Requires: High-speed communication soti- 
waie and float control. 

In Short: A basic V.32 mixkm. Like all the 
V,31s tested, it perfdnned well on noisy 
lines. Tics data set ready (O.SR) and clear to 
send (CTS) to currier delect, which makes it 
difficult to use with nnisl softwaa*. 

CiBCl ^ e98r>fl R£AD£Fi SEHVICf CARD 


Screen and keyboard are both responsive 
and, as any old-timer who used a CP/M 
machine with a 9.600-bit-per-second 
dumb terminal can tell you. 9,600 bps is 
plenty fast. To paraphrase AT&T, V.32 is 
the next be,st thing to being there. 



The Cermetek atui the Telenetics 96(X)E are ulentical except for their names. They have a 

simplistic design, distinguished by Pvo wide rows of ctwling vents at the top tf the cabinet. 
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■ HIGH-SPEED MODEMS 


The 96(X)E uses a customized LAP-B 
(Link Access Protocol-Balanced) error- 
comection protocol with a 16-bit (cy- 
clical redundancy check) and a maximum 
block size of 128 bytes. Unlike most error- 
conecting modems, the 96()0E was as re- 
sponsive with error correction turned on as 
it was with it disabled. 

One nice feature of the 96(X)E is its in- 
ternal power supply . It comes as a standard 
power cord, not one of the huge wall-trans- 
former varieties that many modem manu- 
facturers use. The front panel has LEDs for 
data terminal ready (DTR), modem ready, 
transmitted data, received data, high 
speed, error correction on, and modem 
check (which flaslies if there are any data 
retransmissions). The 9600E also has push 
buttons to answer and can manually origi- 
nate a call that is already dialed, can force 
4,8(X) bps for noisy lines, and can enable 
error correction. 

The 9600Es support only high-speed 
communications, so you’ll need to have a 
second modem for low-speed applications 
like calling MCI Mail. (Zermetek has an- 
nounced a new model — the 9600FR — that 
will add 300-, 1 ,200-, and 2,400-bps com- 
munications to the %OOE. 

The 9600E supports the basic Hayes 
Smartmodem 1200 AT command set, but 
there were problems with almost every 
communications package tested on it. The 
problem is in the way that Cermetek han- 
dles some of the RS-232 control lines — by 
tying carrier detect (CD), data set ready 
(DSR), and clear to send (CTS) together so 
they all go high or low at the same time. 
Most communications packages expect 
DSR or CTS to be high before they send 
comrtrands to the modem, and then expect 
CD to go high when the two modems have 
established a connection. On the 9600E 
you can set a DIP switeh to make all three 
lines high all the time (making your soft- 
ware think there already is a connection) or 
go high when the two modems are con- 
nected (preventing your software from 
sending comrtrands to the modem). Com- 
plicating the situation, the follow carrier 
detect position is labeled "normal” in the 
manual. Carbon Copy's memory-resident 
module won’t even load if CTS is low. 

Telenetics's documentation seemed a 
bit easier to understand than the Cermetek 
manual, but both of them are terse and 


could benefit greatly from examples. 

Overall, the problems with the RS-232 
interface outweigh all the positive features 
of the 9600E. A PC user shouldn’t have to 
customize his communications software 
just to make it work with a mo- 
dem. — Howard Marks 

CODEX CORP. 

Codex 2260 

It’s easy to see from the Codex 2260 that 
Codex Corp. is serious about data commu- 
nications. With its large size, the protec- 
tive door over its controls, and its olive- 
drab paint job, the 2260 is an impressive 
piece of hardware with a military look 
about it. It lists for $ 1 ,995 . 

In fact the 2260 is larger (16 by 8'/> by 
SVa inches), heavier (over 8 pounds), 
and — due to its internal fan — noisier than a 
TIOOO laptop computer. Its internal struc- 
ture is more like that of a computer than a 
modem. It has a separate power supply, 
card cage, and a fan. 



EfcSFACT FILE 


C'tidex 2260 
CikIcx Corp. 

7 Blue Hill River Rd. 

Canton. MA 02021 
(6I7).^64-2(X)0 
List Price: $1 .995 
Requires: RS-2.^2 cable. 

In Short: A rtigjicd V.52 mtxJcm reconi- 
n>ended for f'uclorics and other hostile envi- 
mnments. Priced well but doesn’t suppi>rt 
k)w-Npeed operation; it also lack.s error ctK- 
rection and data compression. 
CtnClE6970NR£>^)ER SERVICE CARD 


Its performance, like that of the other 
true V.32 modems in our test group, was 
similarly impressive. No matter what we 
threw at the 2260, it just went its merry 
way — transmitting its data at 9,600 bps 
without skipping a bit. While the pseudo- 
full-duplex modems with data compres- 
sion can go faster on a clean line, the 



The front panel of the Codex 2260 can be opened. Inside is an LCD and push buttons that let you set 
the modem's operating modes without software or DIP switches. 
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Discover; The only 
scanniiig system smart 
enough to know 
a Rose is a iZose. Is a 


D iscover recognizes a rose when it sees 
one. It can be in any of thousands of 
different type styles and sizes* — styles and 
sizes other scanners simply cannot read. 
Discover can read a rose that’s in text or 
graphics, whether it’s typeset or laser-printed. 

Discover will read them all and 
enter them into your personal 
computer. Without retyping. 

Of course, a lot of scanners 
claim to do this. But the truth is 
that most scanners can only 
read “anything” if it’s clearly 
typed in a handful of type styles 
and sizes. Which means that 
they can only do part of the job 
you need done. 

Discover, on the other hand, reads virtually 
all the “real-world” information you receive 
everyday. Even third generation photocopies 
with broken, touching or blurred letters. And 
Discover enters all this, plus graphics and 
images, into most word processing, data 




The Worid's Smartest 
banning System. 


base, desktop publishing ^ or other PC 
programs.* Quickly and r accurately. 

And that will save you an enormous 
amount of time and money. Because up to 
550/0 of your keyboard time is wasted in re- 
typing.* And there’s nothing smart about that. 

How does Discover make life 
so easy? With artificial 
"" intelligence-based software run- 
ning on an independent 32-bit 
computer installed in your PC.* 
Naturally, Discover can work in 
the background while you work 
concurrently in other applica- 
tions. That’s productivity none of 
the other scanners can match! 
As Editor’s Choice ■ ■ ■ 
and a Finalist for 1987 Product Of f U U 
The Year, no wonder PC Magazine ! A 
said Discover was close to a 
miracle. 

Now, the smartest thing you can do is 
discover the difference. Call 1-800-843-8031 . 


*6 to 24 point, Sourco; Technomic Consultants, Inc.. March 5. 1987. MS/OOS, IBM PC, 
AT. XT or Compatible. 

€> 1988 Kurzwell Computer Products 


KURZWEIL 

COMPUTER 

PRODUCTS 

A Xerox Company 



185 Albany Street Cambridge, MA 02139 
1-800-843-8031 In MA 1-617-864-4700 
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2260’s noisy line performance was flaw- 
less — even on lines the pseudo-full-duplex 
modems failed to work on at all. 

In real-world use, the true full-duplex 
nature of the 2260 makes it perfect for in- 
teractive applications like remote opera- 
tions with programs such as Carbon Copy 
or PC Anywhere. Using WordStar with 
Carbon Copy was almost as fast as if you 
were using it on your own PC. Using a 
2,400-bps modem with WordStar was 
painfully slow, and with most of the pseu- 
do-full-duplex modems the delays made it 
hard to tell what was going on. It was easi- 
er to copy the file to my PC, edit it, and 
then copy it back. 

The only trouble I had with the 2260 


■ No matter what we 
threw at the Codex 2260, 
it just went its merry 
way — transmitting its 
data at 9,600 bps 
without skipping a bit. 


was when I tried to use it with Hayes's 
Smaricom II, well known for not working 
with “Hayes-compatible" modems. Oth- 
er communications packages — including 
Carbon Copy and Crosstalk XVI and 
Mk.4 — were not only compatible, but 
worked without a hitch. 

In addition to the basic Hayes AT com- 
mands. the 2260 has its own Codex com- 
mand set. Since Codex's primary market 
comprises data centers and mainframe ter- 
minal users, and you can't run software on 
a terminal, the developers try to make it as 
easy to use as possible. 

in that spirit they also gave the 2260 an 
LCD and several front-panel buttons that 
let you set all the modem's operating 
modes without software or DIP switches. 
Codex even added a handy pull-out refer- 
ence card with a magnetic cover attached 
to the protective cover of the 2260 where 
you easily can find it. 

If you have a hostile environment like a 


factory and need good interactive perfor- 
mance. you should consider the 2260. 
However, the 2260 doesn't support low- 
speed operation and doesn't have error 
correction or data compression — the price 
you pay to get this kind of quality for only 
$1 .995. — Howard Marks 

DATA RACE INC. 

PC-Race 24/96 

Data Race's PC-Race 24/96 is unique 
among the modems reviewed here on two 
counts: it is the only internal modem that 
we tested, and it is also the only modem we 
tested that supports two different high- 
speed modulation schemes. The PC-Race 
comes with both a V.29 ping-pong mode 
and an asymmetrical modulation mode. 

Theoretically, the ping-pong method is 
optimized for fast file transfers where all 
the data is traveling in one direction; the 
a-symmetrical mode that has a 9.600-bit- 
per-second forward channel and a 200-bps 
low-speed reverse channel is better for 
more-interactive applications. In reality. 


FACT FILE 


K -Race 24 % 

Data Race Inc. 

12758 CinutfTwn Path, #108 
San Antonio. TX 78249 
(512)692-3909 

lylst Price: S995. Low-speed-only. S595; 
high-speed-only. S795. 

Requires: High-speed communications soft- 
ware. 

In Short: A lull-slot internal modem with 
both ping-p4)ng V.29 and asymmetrical nxxi- 
ulalion schemes. Uses MNP Class 4 emor 
correction in low-speed nnxles. Neither 
imxlc was a clear standout in throughput, but 
its fine pertdrmance on noisy lines may make 
it a gixvj choice for users in rural ureas. 
ClHCLlMeONRfADERSE^^CAaD 



even during file transfers, error-correction 
acknowledgements have to go back to the 
sending modem, forcing line turnarounds 
and reducing the advantage of the ping- 
pong method. 



The Data Race PC Race 24/96. a full-slot internal modem, hears a label with instructions on 
setting its .switches and jumpers. It also has a knob for volume control and two phone jacks. 
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MNP 'Class 5 Data 
Compression Modems 
from Multi-Tech Systems: 

When it has 
to be as fast 
as it is good 


• In the dial-up modem world, Class 3 MNP is the 
hands-down choice for hardware-based error 
correction. With its 100% error-free transmission, the 
MNP protocol is used in dozens of manufacturers' 
1200 & 2400 bps modems, and our MultiModem224E 
modems have been recognized as the best of their 
kind (see box). 

• Well, the best just got better. Multi-Tech modems 
now offer MNP Class 5 data compression along with 
error-correction. Class 5’s 2-to-1 compression and 
serial port speed conversion means that you can buy 
a 2400 bps modem from Multi-Tech and run it at 
speeds of up to 4800 bps* *. Error free! 

• Multi-Tech Class 5 modems will communicate 
automatically with MNP Class 4 and Class 3 


modems, as well as non-MNP modems. And if you 
wish, you can even upgrade your present Multi-Tech 
Class 3 & 4 modems to Class 5 (call us for details). 


In the May 12, 1987 edition of PC Magazine where 
87 modems were reviewed, only three were 
awarded Editors Choice : "f^r a high-performing 
2.400-bps modem with a slew of extras, check out 
Multi-Tech Systems' MultiModem224E . . . with 

[Its] high immunity to line noise and the extra 

EDITOR’S advantage of MNP error correction, [this modem] 
put^c^ should do a fine job of managing fast, error-free 
bnUlUb data communications." 



• Our Class 5 modems incorporate all of the features 
of our Class 3 versions. Features like phone number 
& configuration memory, auto-repeat dial and “AT” 
command compatibility. And Multi-Tech’s seventeen 
years of modem manufacturing experience. 

• Please call us toll-free at 1-800-328-9717, for 
additional information ... get a modem that’s as fast as 
it is good! 

• The compression throughput Of MNP Class 5 is. like all compression schemes, 
cfependent on the type of data being sent. The nrore 'compressible' the data, the 
greater the through|xjt . For example, a typical text file transfer at 2400 bps should 
yield a throughput of between 4400 and 4900 bps And the MuttiModern224E's 
speed conversion ar>d flow control features let you set your modem's RS232C port 
at 4600 or even 9600 bps. to take fun advantage of the Class 5 compression. 

Trademarks. MultiTech, MultiModem-Multi-1^ Systems. Ir>c : Magazine- 
Ziff Davis Publishing; MNP-Microcom Network Protocol licensed from Microcom. Inc. 

Muttilech'^i^ 

ivicECARD Systems 

The right answer every time. 
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Mutti-Tech Systems. Inc. ■ 82 Second AnenueS-E. > New Brighton. Minnesota 55112 US A. 

1.800-328-9717 • 1-612-631-3550 • FAX 612-631-3575 • TWX 910-563-3610 (USA.) • Telex 4998372 MUTC (International) 
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Communications Software 


that has omnipresence. An 
intuitive feeling that it is right there with you. This feeling cotnes from features like context sen- 
sitive help, twelve error correcting file transfer protocols with two designed specifically 
to accommodate high speed error correcting modems. Fifteen popular asynchronous 
terminal emulations including the DEC VT102‘, TeleVideo 900' series and IBM 
3101'. Plus a fully automated dialing directory, and ASPECT', our powerful script 
command language. These features and more for $75.00. For credit card orders call 
800-626-2723, 24 hours a day. For information call 314-474-8461. Dealer inquiries 
are invited. PROCOMM PLUS Intuitive Communications Software by. . . 



DATASrOKM rtCHNCXOCIB -Nv 


‘IBMtsattguimdtmdfmaTttofliitirmttKrnalBiutitasMadamsCorf. 'Tiltndeotiartgutf^IndfmariiafTelfiidtoSystems, Int 'DECuangisUndtmJfmarlioftkelhgitalEqinpnierUCorpotatiem. 'AsptetaatradtmarliafDalaslormTk^ulattaliie. 
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EASY SETUP The PC-Race is made up 
of a motherboard and two modem mod- 
ules — one each for the low-speed and 
high-speed modems. PC-Race is a full-slot 
piggybacked card — but it's not so thick as 
to interfere with adjacent cards. Setting up 
the PC-Race is a breeze. Instructions for 
all switches and jumpers are printed right 
on the modem. 'You can buy the PC-Race 
with both high- and low-speed modems in- 
stalled for $995 or with just your choice of 
high-speed ($795) or low-speed ($595) 
and upgrade later to support both. 

With the low-speed Ixrard installed, the 
PC-Race supports all the usual 300-, 
i,200-. and 2,4(K)-bps standards, includ- 
ing the V.22 1 ,200-bps standard used 
overseas. The PC-Race supports the basic 
Hayes command set as defined by the 
Hayes Smarlmodem I2(X) and has addi- 
tional commands and S registers to control 
those functions, like error correction, that 
the Hayes didn't have. Crosstalk XVI and 
Mk.4 worked with the PC-Race without a 
problem, but like most “Hayes-compati- 
ble" modems the PC-Race would not run 
with Smaricom II or III. The PC-Race uses 
MNP Class 4 in its low-speed modes and a 
proprietary 16-bil CRC error-checking 
protocol in its high-speed modes. 

In noise testing, the PC-Race per- 
formed very well, maintaining its perfor- 
mance on even the worst lines we threw at 
it. This was impressive since most of the 
other pseudo-full-duplex modems either 
dropped the line or fell back dramatically 
when the line got bad. 

While Data Race claims throughput up 
to I9,2(X) bps, our testing in the Labs 
showed that these speeds are possible only 
when sending identical characters. The 
PC-Race’s data compression system was 
mote variable than either the Hayes or 
MNP Class 5 techniques, and the PC- 
Race's throughput on text was 50 percent 
less than the identical data pattern as com- 
pared with a 1 5- to 20-percent speed reduc- 
tion for the others. In fact the PC-Race was 
only slightly faster u-ansmitting text than it 
was transmitting random 8-bit data. Its 
data eompression .scheme just isn't very ef- 
fective with text. 

The PC-Race's character turnaround 
performance was also disappointing, espe- 
cially in interactive mode — where it t<x>k 
179 milliseconds to echo a character. In 


real-world u.se. these delays shouldn't be 
especially bothersome in interactive 
mode. In block mode they weren't as bad 
as some of the other modems in our tests, 
but tlie delays were a bit di.sconcerting, 
with characters often appearing on the 
screen in clumps. 

Putting a good interactive mode and a 
good block-transfer mode in the same mo- 
dem and charging a reasonable price for 
the whole thing seem like good idea.s — but 
neither mode is so good as to make up for 
the other's mediocre performance. Data 
Race would have a better product if its de- 
signers had perfected one mrxie or the oth- 
er. rather than having spent their time de- 
veloping both. — Howard Marks 

FASTCOMM COMMUNICATIONS 
CORP. 

Fastcomm 2496-T 

One of the first high-speed modems in the 
PC market, the Fastcomm 2496-T is show- 
ing its age. The Fastcomm uses R<Kk- 
well's V.29 chip set, which is also used in 
many fax machines. Using the old chips 
results in the Fastcomm having a very slow 



FACT 


FILE 


Fastcomm 24%-T 
F*astcomm Communicaiions Corp. 
1 2347-K Sunrise Valley Dr. 
Reslon. VA22()9! 


(703)63()-39(K) 

last Price: SLOW, Inicmal version. SI .079. 
Rwiulres: IBM-eompaiible computer. 

In Short: A reasonably last nKxlem with 
data compression and error correction. Its 
slow Imc-lumaround lime makes it useful 
only for file transfer applications using proto- 
cols desigrK*d fiK half-duplex or error-cor- 
aMing nrodems, Compatible with 3(K)- to 
2.4(K)-bps mixlems. but data compassion 
and error conreetkin aa* not available at low 
speeds. 

CinCL£69SiW~f^ADE~RSE^l«CAriD 


character-tumaround lime. 

In fact the slow character turnaround is 
the single most significant feature of the 
Fastcomm. When I tested it on several bul- 
letin boards that use the Fastcomm mo- 
dems. the echo came so late that I an- 
swered questions twice and often hit extra 
returns. The slow line turnaround even 



The Faslcomm 2496-T is a no-frills box with only a volume control and status lights on its front 
panel. The modem is cooled by six tiny cooling vents above the LED display. 
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made screens appear in fits and starts, 
since the modem had to turn the line 
around to send the acknowledgment pack- 
ets for its proprietary LAP-B-based (Link 
Access Protocol-Balanced) error-correc- 
tion scheme. 

The Fastcomm line turnaround is so 
slow because the two mcxlems must train, 
or adjust, themselves to the quality of the 


■ The Fastcomm 
2496-T’s turnaround is so 
slow that some Xmodem 
implementations may time- 
out before they receive 
the acknowledgment. 


line each time the line is turned around. 
This training takes about a quarter of a sec- 
ond — and if you have error correction 
turned on, the line must be turned several 
times for each echo. In our tests it took 
over a second and a half for each character 
to be echoed. In real life you'll find your 
characters echoed in bunches. 

Slow connection The Fastcomm 
also takes a while to get connected (up to 
30 seconds in our tests), so you may need 
to adjust your software to wait for the carri- 
er longer than you would for a standard 
modem. 

Since the Fastcomm was specifically 
designed for file transfers, it performs 
them much better than a general-purpose 
modem. Its data compression really helps 
move the data sent over 1 ,(K)0 characters 
per second on a perfect line. The line turn- 
around problem reappears when we use a 
file-transfer protocol; throughput drops to 
just 76 cps if we use Xmodem-like 128- 
byte blocks and to 4 1 4 cps with a 1 K block 
protocol. Fastcomm users should just use 
protocols 1 ike Y modem-G or Zmodem that 
send data back only if there is an error. In 
fact, the Fastcomm 2496-T’s turnaround is 
so slow that some Xmodem implementa- 
tions may time-out before they are able to 


receive the acknowledgment. 

The Fastcomm manual is better than 
average and includes directions on setting 
up popular PC communications pack- 
ages — including Crosstalk XV/, Relay 
Gold, Carbon Copy, and Blast — for the 
2496-T. Fastcomm provides a copy of 
Qmodem, one of the more-powerful 
shareware communications packages, 
with their PC and external models. 

The 24%-T is a “Hayes-compatible" 
2,4()0-bit-per-second modem, and Fast- 
comm also makes a 2,400-bps modem that 
can be upgraded to the 2496, as well as a 
9,600-bps-only version that ean be field 
upgraded to have all the 2496 features. The 
24% supports the basic Hayes command 
set from the Hayes Smartmodem 12(X) and 
has several additional commands that are 
implemented differently than on Hayes’s 
newer models. I had no problems using the 
Fastcomm as a normal modem except on 
Hayes’s Smartcom — which assumes that a 
2.400-bps modem supports the full Hayes 
Smartmodem 2400 command set. 

Unfortunately, neither the data-com- 
pression nor error-correction features of 
the 24% work when using the modem at 
lower speeds. 

NEW MODEL DUE SOON Fastcomm 
could improve this product without too 
much effort by adding MNP error correc- 
tion to the 2,400-bps mode, and by making 
the modems drop down to 2,400-bps mode 
during interactive type processing — there- 
by eliminating the terrible character turn- 
around delay. Since it uses the same mod- 
ulation scheme as fax machines anyway, 
Fastcomm could also sell software to allow 
you to send faxes using your modem. 

The 2496-T is available in a half-card 
PC bus internal, external, and rack-mount 
versions. Fastcomm has also announced a 
new model that uses asymmetrical com- 
munications like the U.S. Robotics or Data 
Race interactive mode. This should be 
much better at interactive operation and 
standard protocol transfers. 

Unless you have an installed base of 
Fastcomm modems or special file-transfer 
applieations that don't require operator in- 
teraction. you should look at other mo- 
dems before the Fastcomm. Its slow line 
turnaround and lack of standard error-cor- 
rection protocol make it a poor choice 


when compared with the other models re- 
viewed here. — Howard Marks 


GANDALF DATA INC. 

Gandalf Access 
Series V.32 

The Gandalf Access Series V.32 does 
things well but always in its own way. One 
of the few V.32 modems that also supports 
low-speed communications, it also uses 
the CCITT V.25 command set (a trait un- 
usual in a modem). 

Like the rest of the V.32 modems in our 
test sample, the Gandalf performed flaw- 
lessly on our noise tests and echoed char- 
acters on the character turnaround test so 
quickly that you would have to set a new 
world record in typing speed to notice any 
delay, although some of the modems with 
data compression were faster in transmit- 
ting data. 

Smaller than most of its V.32 competi- 
tors. the Aceess Series V.32 has four rock- 
er switches and ten LEDs on its front pan- 
el. There are LEDs for power, transmitted 
and received data, clear to send (CTS), 
carrier detect (CD), data terminal ready 
(DTR). off hook, auto-answer (which also 
flashes when the phone is ringing), error 
eontrol (whieh is lit in error-correction 
mode), and test status. 


SWITCH CONTROLS The switches 
control the modem’s self-test features, 
switch it between voice and data mode, 
and select any of its three command set 
modes. Mode I sets up the modem as a 
low-speed, 2.4(X)-bps, Hayes AT com- 
mand-set-compatible device. Mode 2 is 



FACT 


FILE 


(jundair Access Series V.32 
GunJult'Duia Inc. 

1020 S. Noel Ave. 

Wheeling. ILWKWO 
(3l2).MI-606() 

List Price: $2,095 
Requires: RS-2.32 cable. 

In Short: A quality V.32 tmtdeni that also 
supports low-speed nHxles. However, a pixir 
manual makes it dilTHrull to set up — even for 
CKperienced users. 

Cinat 694 ON REAPER servkx^:ato 
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ou know what pu’re looking for 
g in an accounting system. Power, 

nexibiiity. Ease of use. Now 
■ Peachtree Complete 11: The 

Business Accounting System 

1 offers more. More features. More 

functions. And an enhanced user interne that 
not only looks great, but makes accounting easier 
and more efficient than ever before. All at a 
price that’s substantially less than you’d expect. 
The first Peachtree Business Accounting System 
sold for 14,800. Now at }ust 1199. Peachtree 


Complete n is a value you can’t afford to ignore. 


• General Lei^r 

• Payroll 

• Accounts ReedviMe 

• Inventory 

• Invoicing 

• Fixed As^ 

* Accounts Payable 

• Job Cost 


. best documentation . . . superb manuals 


. bead and shoulders above the manuals 


for other low-priced systems . . 


More Confidence. Peachtree Complete 11 in- 
cludes comprehensive documentation to get you 
started and help you along the way: a separate 
quick-start Installation Guide, Accounting Primer, 
eight-volume Reference Library, and extensive 


MORE 


More Power, More Flexibility. We cut the 
price, but we certainly didn’t cut corners. Today, 
Peachtree Complete II: The Business Accounting 
System is the most comprehensive accounting 
system you can buy at virtually any price. We've 
made enhancements to each of the eight mod- 
ules that make up Peachtree Complete II. Vou 
can use them individually, or integrate them for 
maximum control and efficiency, fou can even 
distribute them among separate computers. Over 
250,000 Peachtree custooters have already put 
these modules to work in their businesses. 


costs 


More New Features. Peachtree Complete II 
has a brand new look and an entire range of 
state-of-the-art features to make your account- 
ing procedures easier and more effective than 
you thought possible Peachtree's Complete n’s 
latest features include: 

0^ Windows and Pop-Up Menus make it easy 
to see what you’re doing and where you want 
to go next. When you get ready to make a 
choice, just "aim and shoot." 

0* Smart HELP on-line, all the time. One 
keystroke gives you a pop-up rescue window 
full of context-sensitive information. 

0r Quick and Easy Error Handling gives error 
messages in plain English along with suggested 
solutions. No more complicated error codes. 

Enhanced Beport Capabilities. Range 
printing allows you to print only what you 
need, only when you need it. A great feature 
for starting and stopping long reports. And now 
Complete II can prepuce over 450 reports. 

Increased Numeric Capacities to 
<999,999,999.99 in key areas. Plus, an 
unlimited number of companies. 

Ongoing Ikx Updates. Complete II 
allows you to update your accounting 
tax files or you can order updates 
directly from Peachtree. 

Service Invoicing, the perfect 
addition to our product invoicing. Enter 
information free form on service invoices 
or store predefined paragraphs. 


LESS 


PEACHTREE 
COMPLETE “H: 


Complete Accounting 
Is Still Just $199. 


COMMIE FEATURE FOR FEATURE 

Brtaua «i 


SyncB-WMe fMtf m 
• Over 459 Nfora 



AMtty 10 ^ MS KpriM cfeedu 



of ro«c edMil tadtttcc Bwtacfi 
AceoHMla|4«RBIa 
* t ncwii od — w <c c ip odttei ip 
1999.999.999.99 to term 


■ OHrtefAaMnttlBdBtfeiTSi^ 
•csKi mi 26,000 Mcr-OcaaeO 


• Up ID 19.900 ImMotT tHH (Snu) 
' MiUk price duaa 
s fep pcfctM or M 
kmett 

1 19,000 MettaMIU 


» I ID 1} RDcr-Oe 
* lepci^ {oMml curia 


Oue ertaMpK mihr prior perioO • CoopRia e 


MCM 

* 'ftuti awn DOd pfuQuUUty m i 
{oMy-lokhiris 


• twrrma jouiMi eurtg 

AccmMo 

* Open ilea or beluice fa ii mO 


ooM tor ipedAc luk* 


• Ball-in carifu ym feOenl. mu. 
dry Rnl co nu y URi^ta hr iB 50 


• Upu M.400C 

• Sappora putUI piyuents 

• tiHT Uflnel lerui coOg mi apm 


AUDaim py ott pr nrru i H K wp- 
poriini Marty, nlRried, ooumuio 


Ihtorials on each application — all at no extra 
charge! Plus, we stand behind all our products 
with a toU-firee hotline for technical support (SI 
per minute. S20 minimum) and an established 
network of support centers across the country. 


More Satisfaction or Your .Money Back. 
We stand behind ail our products with a 30- 
day money-back guarantee when you buy 
directly from Peachtree. If you’re not satisfied, 
simply return the product in saleable condition 
within 30 days and receive a prompt refund. 

(A <20 restocking fee applies to all returns.) 



PeaditreeComplele ' 
I ji» Ikfc ■ 



Less Money. Peachtree Complete II gives you 
more for less. More power, more flexibility, 
more features, more options, and more confi- 
dence for a low, low <199- Call today to begin 
enjoying the benefits of Peachtree Complete n, 
the accounting system you can count on. 


' The wide range of modules, low price, 
and solid documentation make this a 


top choice ’* 



More Power with PDQ II and Timeslips. 
Extend the power of Peachtree Complete U with 
Peachtree Data Query n. PDQ II iks you 
^ transfer your valuable Peachtree aaountlng 
information to Lotus 1-2-3*, dBASE* and 
other databases and ^readsheets for for- 
ther analysis. Hus, PDQ U allows you to 
create custom reports such as invoices 
and sutements. All for foat S199. 

Tt 

W ingi 
W pletel 


And now Peachtree Co mplete R is com- 
patible with nmesllpa HP", a leading 
time and expense tracUng program. With 
Time-Link: Plus IIP*, you can integrate your 
time and billing with your Peachtree account- 
ing for total efficiency. Order Peachtree Com- 
plete n with HmesUps Ifl now for just <399 and 
receive the accounting link (reg. <79-95) FREE. 

‘tnfiiimtrU. Deceaber t9S7 


SMdflcatiM: lequtRS PCACS-OOS venloo 2.0 or 
I 584K of usabte oeaiory and a aUaimui 10 MB 


higher with 

turd disk For nw wMl the DM* K. KXT, KAT. Feiwnal 
SysteiB/2™ and compttMa. 555* nedU ofNiooiIly tvallable 
Not copy protected. 


Lotu 1-2-3 It a rcgMiercd tndeaark of Lotat DewriofmeM Corpo- 
fttlon dBASE a a rcgMcred uideatark of Ashum-Utr Corpontiofi. 
Tteollpa aad Ttoe-liok Phu Bl arc indeaurfcs of North Cdr 
SoAwire Corp. IBM b a registered trademark and PenooaJ SyPtm/Z 
a a trademark of laiernailonal Butoea MactdiKS 


Call Now to Order or for a Dealer Near You 

1-800-247-3224 

In Georgia, call 1-404-564-5800 
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lb Order by Mull, Add 112.50 Shipping und 
Bundling und Send to: na Ueotga. add appUnMe Mia tax) 

Peachtree Software 

A Me m ber of the /nteliigent Syi$ems Fmmity 

4355 ShKkleford Road, Dept. PCM, Norcross, GA 30093 
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also Hayes compatible and adds high- 
speed communications. Mode 3 uses the 
CCn i V.32 command set to control the 
modem for both high- and low-speed oper- 
ation. 

Normally, PC users would just set the 
switches for mode 2 and go their merry 
way, but unfortunately some of the mo- 
dem settings, which Gandalf calls 
“straps," can be set only by using the 
V.25 commands. This inconvenience is 
complicated by the fact that the Gandalf 
manual is written in British English and is 
often confusing. 

Clearly not written with PC users in 
mind, the manual uses CCITT names and 
numbers for the RS-232 control line rather 
than the Electronics Industry Association 
names that PC users are more used to. For 
example, DTR becomes 180.1 or terminal 
ready (TR), and CTS is 106 or modem 
ready (MR). Unfortunately, support is 
hard to find: Gandalf s address and tele- 
phone number are nowhere to be found in 
the user manual. 

The back panel, inset about an inch 
from the back of the case, makes it awk- 


I jttn, I — — ■ 

■ The Gandalf echoed 
characters so quickly 
that you would have 
to set a new world 
record in typing speed 
to notice any delay. 


ward for you to plug in the ribbon cables. 
On the plus side, the Gandalf Access Se- 
ries V.32 has a standard power cord that 
conveniently connects to the mains — so 
you don't need to find space for a huge 
transformer on your power strip. 

The Access Series V.32 is a good mo- 
dem greatly crippled by a bad manual. 
Gandalf could make it a better product by 
investing in some professional writing tal- 
ent. — Howard Marks 


HAYES MICROCOMPUTER 
PRODUCTS INC. 

Hayes V-Series 
Smartmodem 9600 

The Hayes V-Series Smartmodem 96(X) is 
a relative newcomer among high-speed 
modems. Being from Hayes, however, it's 
also the one with which others inevitably 
will be compared. On some points, as you 
might expect, the Smartmodem scores 
well indeed. Even on its weakest points, it 
scores well enough. 

One of the $ 1 ,299 Smartmodem 9600’s 
best points is ease of use. While every mo- 
dem in today’s PC market claims Hayes 
compatibility, some are more compatible 
than others. Their differences can translate 
into problems in installation — often forc- 
ing a search through your modem and 
communications program manuals before 
you can use the two together. 

Not so with the Hayes Smartmodem. 
Virtually every communications program 
includes Hayes Smartmodem as an instal- 
lation choice. In many cases there are even 
separate choices for the Smartmodem 
1 200 and the Smartmodem 2400. 

The Smartmodem 9600, you can be 
sure, will soon rank among the choices as 
well. Until then, the choice of the Smart- 
modem 2400 will usually do. Like the 
2400, the Smartmodem 96(X) has no DIP 



FILE 


Hayes \’*Series Smartmodem 96(N) 

Hayes Micrcxromputer FYoducis Inc. 

705 Wesicch Dr. 

Norcross.GA 30092 
{4tW)441-1617 

List Price; $1 .299. Internal version for 
$ 1 ,299 with Smartam III. or $ 1 . 1 99 fw 
hardware only. 

Requires: RS-232C serial board and (exter- 
nal only) shielded RS-232 cable with DB-25 
connector. 

In Short: The V-Series SmartnKxlem9600 
gets high marks for maintaining compatibility 
with the earlier Smartmtxlem. Other good 
points iiKlude a u.seful set of status lights and 
the ability to use data compression and error 
correction at 2.400 bps and below. Perfor- 
maiKe on the PC Labs speed tesb and noise 
tests was good tlKHigh not spectacular. 

CIRCLE 893 QN READER S£HV>C£ CARO 
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H '''' High-Speed Modems: Summary of Features 


(Products listed In ascending price order) 


Hayes V-Series 






Fastcomm 

2496*T 

Smartmodem 

9600 




Courier HST 


Racal-Vadic 

Fastcomm 

Hayes Micro* 


MIcrocem AX/ 


US- Robotics 

PC'Race 24/96 

9600VP 

Communica* 

computer 

TrailBlaxer Plus 

9624c 


Inc. 

Data Race Inc. 

Racal-Vadic 

tions Corp 

Products Inc. 

Telebit Corp. 

Microcom Inc. 

1 LOW SPEEDS 

■ S995 

$995 

$995 

$1,099 

$1,299 

$1,345 

$1,399 

300 bps 

• 

Optional 

• 

Optional 

• 

• 

• 

1.200*bps Beil 212 

• 

Optional 

• 

Optional 

• 

• 

• 

2.400 bpsV.22bls 

• 

Optional 

O 

Optional 

• 

• 

• 


Data compression 

• 

• 

o 

• 

• 

• 

• 

Fallback (bps) 

9.600. 7,200, 

4,800 

7.200 

7.200 

None 

In 100*bps 

7.200 

4.800 





increments 


Fall forward 

• 

• 

• 

• 

O 

• 

• 

Maximum DTE speed (bps) 

19.200 

19.200 

9.600 

19.200 

19.200 

19.200 

19.200 

DIP switches 

• 

O 

O 

O 

O 

O 

• 

Front-panel control 

O 

O 

• 

O 

O 

O 

O 


1200 (original command set) 

• 

• 

• 

• 

• 

• 

• 

2400 (extended command set) 

o 

o 

• 

o 

• 

o 

• 

Dialing commands only 

0 

0 

0 

o 

0 

o 

o 



HlBh speed 

Lew speed (2,400 bps and below) 


Modified MNP Proprietary 
MNP MNP Class 3 


MNP Class 3 
MNP Class 3 


Proprietary 

None 


Proprietary. AFT PEP 
None MNP 


MNP Class 6 
MNP Class 5 


UOS V.32 

Pathfinder 18K Universal 

Ven-Tei Inc Data Systems 


Cermelek 9600E 

Cermetek Micro* Codes 2260 

electronics Inc. Codex Corp. 


Gandalf Access 

Telenetlcs9600E Series V.32 

TeleneticsCorp. Gandalf Data Inc. 


1 LOW SPEEDS 

■ $1,399 

$1,595 

$1,995 

$1,995 

$1,995 

$2,095 

300 bps 

• 

0 

O 

O 

O 

• 

1,200-bps Bell 212 

• 

o 

O 

O 

o 

• 

2,400-bps V.22 bis 

• 

0 

O 

O 

o 

• 


Data compression 

• 

o 

o 

O 

o 

O 

Fallback (bps) 

In 200-bps 

None 

4.800 

4,800 

4,800 

4.800 


increments 






Fall forward 

O 

O 

• 

• 

• 

• 

Maximum DTE speed (bps) 

19.200 

9.600 

9.600 

9,600 

9.600 

9.600 

DIP switches 

0 

O 

• 

O 

• 

O 

Front-panel control 

o 

• 

O 

• 

O 

• 


1200 (original command set) 

• 

• 

o 

• 

o 

• 

2400 (extended command set) 

o 

• 

0 

O 

o 

o 

Dialing commands only 

o 

O 

• 

0 

• 

o 

ERROR-CORRECTING 

■ 






PROTOCOL 

■ 






High speed 

Proprietary 

V.32 

Proprietary 

None 

Proprietary 

Proprietary 

Low speed (2.400 bps and below) 

MNP Class 3 

None 

None 

None 

None 

Proprietary ' 


— intJicates Edrtory Choice ♦— Vhs O-No 
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Recent price reduction On our System 300 

Since the printing of the latest catalog, the price of our 386-based 
MS' OS/2 compatible system has been reduc^ substantially. Call toll-free 
800-426-5150 for the new list price. 


% 

1 





< 


IIBN MS-DOS and MS are registered trademarks of Mkrosofl Corporalioo. C 1987 DELL CUMPlfTEK CORPORATION 
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This isn’t a new idea. Just one that should 
have never gone out of style. 

It’s good service. And we know it’s a 
real important part of why you buy one 
computer over another. 

So PC’s Limited 
complete systems 
prices include some- 
thing other manufac- 
turers can’t match. 

A one year, on-site 
service contract 
from Honeywell Bull, along with access 
to our technical support people over 
toll free phone lines. 

The fact is, most of the problems you 
might run into will be cleared up inside 
of one business day. 

PC’s Limited systems are designed and 
built by Dell Computer Corporation right 
here in Austin, Texas. We sell them direct 
to users like you. There’s no middleman, 
so there’s no computer dealer markup. 

Instead, you just pick up the phone, 
place an order and we deliver MS-DOS* and 
MS*OS/2 compatibles right to you. Or 
you can call for our free catalc^. 

In only three years, we’ve become one 
of the seven largest computer companies 
in the US. Because, while our systems 
are the latest form of high technolr^, 
there will always be something pretty 
old fashioned about how we keep them 
up and running. 


Ccf,-V 
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■ HIGH-SPEED MODEMS 



Hayes kept to its familiar design with the V-Series Smanmodem 9600. The front pane! sports the 
same set of status lights as do other Hayes modems. There are no vents. 


switches; it stores all modein settings in 
nonvolatile memory. More important, it 
has essentially the same command set, so 
that any program designed for the Hayes 
2400 should work with the Hayes 9600. 

During testing, the 9600 worked swim- 
mingly with Relay Gold and Crosstalk 
Mk.4, set for the Smartmodem 2400. As 
expected, it also worked with ProComm. 
Crosstalk XVI, Smartcom II. and Smart- 
corn III. 

Another plus is the modem's speedy 
turnaround time. The 9600 managed a 
character turnaround time of 1 12 millisec- 
onds — about '/lo second. The only faster 
times were for the more expensive, full- 
fledged V.32 modems. 

SIMILAR APPEARANCE Physically, 
the Smartmodem 9600 is about '/s inch 
taller than the Smartmodem 2400. Other- 
wise they are nearly identical — so much so 
that you might not notice the difference if 
the label 9600 wasn’t written on the front 
panel. As with other Smartmodems, the 
unit is just the right size to fit under a stan- 


dard, single-line desk phone. 

The modem’s front panel sports the 
same set of status lights as do other Hayes 
modems; modem ready (basically a pow- 
er-on light), terminal ready, receive data, 
send data, off hook (the modem has picked 
up the phone), carrier detect (the modem is 
talking to another modem), auto-answer, 
and high speed. 

But one shortcoming here concerns the 
high-speed light — or rather the lack of ad- 
ditional speed lights. The light comes on to 
indicate a 9,600- or 19,200-bit-per-second 
connection to the computer. Ideally, it 
would be helpful to know which speed the 
modem is using. 

Also troublesome is that no indicator 
distinguishes between a 2,400-bps and a 
1 ,2(X)-bps connection. The modem can be 
set to report the speed when establishing 
the link, but with some programs you have 
to turn off this feature to avoid confusing 
the software. 

As do other high-speed modems, the 
Smartmodem 96(X) has built-in error-cor- 
rection and data-compression schemes. 


Error correction in the Smartmodem 9600 
uses a proprietary enhancement to the 
CCITT LAP-B (Link Access Protocol- 
Balanced) error-correction protocol. The 
data compression scheme is also propri- 
etary. 

UNSHARED STANDARD What’s nice 
is that the modem can use error correction 
and data compression at 2,4(X) and 1 ,200 
bps while talking to the Hayes V-Series 
Smartmodem 2400 or a standard external 
Smartmodem equipped with the Hayes V- 
Series Modem Enhancer. Alas, the com- 
pany so far has chosen to keep this scheme 
to itself, thereby mling out the possibility 
that it may become an industry-wide stan- 
dard. 

In addition to talking to other V-Series 
modems at slower speeds, the Smartmo- 
dem 9600 can talk to most other modems 
using Bell 103 protocol at 0 to 300 bps. 
Bell 2 1 2 or V. 22 protocol at 1 ,2(X) bps, or 
V.22 bis at 2,400 bps. At 4,800 and 9,600 
bps, the modem uses a half-duplex varia- 
tion on V.32 protocol. 

When establishing a link, the modem 
takes about 13 seconds to negotiate the 
speed of the link and the presence or ab- 
sence of data-compression and error-cor- 
recting protocols. This period is long 
enough that you may need to adjust the 
amount of time your program waits before 
deciding to cancel a call. No capability ex- 
ists to adjust tbe speed of the transfer dur- 
ing a session to compensate for changing 
line conditions. 

On the PC Labs speed test, the Smart- 
modem managed a respectable 1,129 
cps — which placed it well below the 1 ,538 
cps for Telebit’s TrailBlazer. In the PC 
Labs Xmodem test, the Smartmodem 
ranked in the middle of the pack but re- 
mained ahead of everything else except the 
full-fledged, full-duplex V.32 modems. 

On noise tests, the Smartmodem again 
scored respectably but not spectacularly, 
failing only when facing a more-than-aver- 
age amount of noise on a worse-than-aver- 
age line. 

All told, the Smartmodem 9600 is ex- 
actly what you’d expect from a company 
of Hayes’s stature. It’s a reliable unit with 
respectable performance and a high degree 
of compatibility with earlier Hayes mo- 
dems. That, plus Hayes’s well-deserved 
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The only family 
of modems 
fi>r building better 
IBM PS/2’ Systems. 



The new 

Courier 2400/PS~ Family 

USRoboOcsandCourteraretndcmaritsofU.S. Robotics. Inc IBM. Personal SYSteTn/2. and Micro Channel are trademarks 
oflBM Corporation. HypexACCESS is a trademark of Hligtaevc Itk. MNP Is a trademark of ItOcrocom, Irtc 



Two new Cooricr internal 
modems offer first-time 
featores for hi^-end IBM 
PS/2 compaters. 

Now USRobotics expands the hori- 
zons of IBM Personal SYStein/2 
Micro Qiannel™ compirters with 
two 2400 bps internal modems- 
induding the first to ofier PS/2 
users enor-fiee speeds up to 4800 
bps with MNP™ error control and 
data compression. 

Both of our Courier 2400/PS 
modems ofier all the special fea- 
tures and reliability that have 
made the Courier brand famous. 

And you can add HypetACCESS™ 
communications software by 
Hi^taeve.™ This is one software 
package that fully deserves its rave 
reviews! 

Both 2400/PS models ate regis- 
tered with IBM for a PS/2 address 
channel, to provide true Micro 
Channel compatibility. Both are 
Cenr V.22bis, Befl 212A and Befl 
103 compatible, to work with all 
standard industry modems fixjm 
300 bps to 2400 bps. 

With every Courier 2400/PS, you 
automatically receive our 2-year 
warranty coveting both parts and 
service. And you can extend it to 
5 years. 

USRobotics has been manufactur- 
it^ modems for 10 years, with over 
half a million now in use. Today 
over 40 of the top 50 Fortune 
500 companies have selected 
USRobotics modems. 

Whatever combination of modem 
and software you choose, youH . 
be eryoying an unbeatable combi- 
nation of superior performance 
and value. Call now for the full 
story on the new Courier 2400/PS 
fiimily and the name of the dealer 
nearest you. 

Call 1-800 DIAL USR Ext. lOO 

QILifailiotiGS'' 

Tb* InMIlQMtt Cholc* In Data Comiminicatlona 
81CX) McCormick Blvd., Skokie. Illinois 60076 
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reputation for support, may be enough to 
make the Smartmodem 9600 your modem 
of choice. — M. David Stone 


MICROCOM INC. 

Microcom AX/9624c 

As might be expected from the inventors 
of the Microcom Networking Protocol 
(MNP), the Microcom AX/9624c uses the 
latest MNP Class 6 for full-duplex emula- 
tion as well as data compression and error 
correction. The AX/9624c uses the CCITT 
standard V.29 half-duplex modulation 
.scheme for high-speed communications. 

In addition to V.29. the AX/9624c sup- 
ports the standard schemes for 300- to 
2,400-bit-per-second communications in- 
cluding the Bell 103. Bell 212. CCITT 
V.22 bis and CCITT V.22 standard for 
1 .2(X) bps. widely used overseas. Unlike 
some of the other modems reviewed here, 
the AX/9624C supports all its MNP fea- 
tures. including data compression, at the 
lower data rates. The only exceptions are 
those features that are specifically de- 
signed for half-duplex modems since all 
the lower-speed modes are truly full-du- 
plex. 

The AX/9624C uses Rockwell's latest 
V.29 chip set and its proprietary fast-train 
mode, which lets the modems adjust to the 
condition of the telephone line in 23 milli- 
second.s — compared with the CCITT stan- 
dard 253-milliseconds training time. This 
fast-train mode let the AX/9624c echo 
characters in our Labs tests just 140 milli- 
seconds after they were sent. In real-world 
testing, we found the AX/%24c's full-du- 



F A C T 


FILE 


Microci»ni .\X/Wi24s’ 

Micrtssmi Inc. 
laOOA PntviUcnce Hwy. 

Nooctxxl. M A 02062 
I6I7)762-WI0 

I, let Price: $1 .-t99. Intcmsl version. SI. 200. 
Kcquircs: Modem cable — operates on any 
K' application. 

In Short: A V.20 hall-duplex naxlem that 
uses MNP Class 6 to etnuiatc full-duplex op- 
eration . It intnxluced errors into our data 
stream on a very noisy line. 

Cinci.E 692 ON REAOen SCBVICE CABO 



The Mkrm'om AX/9624c has two push buttons and seven status lights on its front /naiel. Ctxtling 
vents line the three bttek edges of this sleek black tnodetn. 


plex emulation quite good. 

The Microcom’s data compression was 
also impressive. When transferring a high- 
ly compressible file consisting of several 
thousand lowercase e's, the AX/9624c 
managed to transfer more than 1 .850 char- 
acters per second. Transferring C language 
source code reduced throughput to a very 
respectable 1,400 cps. By comparison, 
truly random data — which should not be 
compressible — slowed transfer to 930 cps. 

The AX/9624C supports most of the 
Hayes Smartmodem 2400 command set 
including the extended AT&T commands. 
The additional Microcom AT commands 
u.se a \ (backslash) delimiter to avoid future 
incompatibilities. 

However, using both PC Labs perfor- 
mance test software and Crosstalk Mk.4. 
the mfxicm would frequently remain on- 
line after the program told it to hang up. 
We also had trouble getting it to respond to 
the -I- -f -f- escape sequence that returns a 
Hayes-compatible modem to the com- 
mand state. Sometimes it would respond 


and at others it would just send the three 
pluses. 

Microcom should work on the docu- 
mentation for this modem. It has one man- 
ual for their 1 ,200- and 2.400-bps modems 
and a 24-page phoKxropied addendum for 
the AX/9624C. When you take into ac- 
count the number of registers and com- 
mands the AX/%24c has to set. all the 
MNP features, as well as handshaking and 
normal modem parameters, you end up 
doing a lot of paper shuffling to configure 
the AX/9624C .BuyersofaSl .000 modem 
deserve a manual written specifically for 
it. Also confusing is that Microcom mo- 
dems support a proprietary command set 
called SX in addition to the more common 
AT commands, and the addendum alter- 
nates instructions for the two modes. 

Microcom thoughtfully included both 
DIP switches and a volume control in the 
AX/%24c. Many new modems do every- 
thing in software, giving you only three 
volume levels — that are usually too soft, 
too loud, and much too loud. Similarly, it 


PC MAGAZINE ■ APRIL2 5, 1988 
132 



Pack your PC with the 
Micro Librarv Series, from H9.95 



"... the Funk and 
Wagnall's dictionary can 
pop up definitions faster 
than you can say 
'Mississippi.'" 

- Mitt Jones, 
PC Magazine 





The Micro Library Series hrom Inductel, is a 
collection of computerized reference works 
affordably priced for the IBM PC user. Our 
unique KAS-Knowledge Acquisition System 
allows virtually instant retrieval of any infor- 
mation contained in a reference work. And 
you can run on your current hard disk 
system today, with up to 8 times 
faster response than CD-ROM. 
Speed/Features. 

The Micro Library Series 
allows wild card or direct 
key entry selections. Fea- 
tures like an on-line users man- 
ual, automatic data compression, 
and complete technical support 
make the Micro Library Series the perfect 
choice for business, education, and home 
users. 

Selection. 

Included in the series are: The Funk & Wagnall 
Standard Desk Dictionary, The Concise Dic- 
tionary of 26 Languages, The United States 
Postal Service 5-Digit Zip Code Directory, The 
McGraw-Hill Dictionaries of Computers, 
Electrical & Electronic Engineering, Physics, 
Chemical Terms, Biology, and Mechanical & 
Design Engineering. 



Compatibility. 

To operate the Micro Library Series you don't 
need additional hardware. Any IBM PC, XT, 
AT or 100% compatible with PC-DOS 
orMS-DOSIOorlater, 256KRAM, and 
sufficient hard disk storage will work. 

Price. 

Starting at $49.95, the 

Miao Library Series 


provides quick access to reference information 
at a reasonable price. All products are non- 
copy protected. Call toll-free and order your 
copies today! 

i Inductel, Inc. 

I 18661 McCoy Ave. 

Saratoga, CA 95070-9970 
I 800/367-4497, 408/866-8016 CA. 


ORDER BY PHONE 800/367-4497, INSIDE CA 408/866-8016 

Copies Price Total 

$79.95 

$49.95 

$49.95 

$49.95 

$49.95 

$49.95 - _ 

$49.95 

$49.95 

$99.95 

$4.50 




Funk & Wagnalls standard Desk Dictionary 
Lyle Stuarts Condse Dictionary of 26 Languages 
McGraw-Hills Dictionary of Computers 
Dictionary of Electrical 4c Electronic Engineering 
Dictionary of Physics 
Dictionary of Chemical Terms 
Dictionary of Biology 

Dictionary of Mechanical It Design Engineering 
United States Post Office S-DigitZip Code Directory 
Shipping and handling ($4.50 per copy) 
Foreign orders add 10% 

CA Residents add appropriate sales tax 


Specify: □ Standard D5-DD 5'/4* Q High Density AT 1.2M6 S'/i □ Standard 720KB 3V$" □ High Density 1.44MB3'7i" 
Payment: □ Check Q MoneyOrder □ Visa 0 MC 0 AM. EX. Card#: . 


Namei 

fompanv: 

PO# 

(NetSOdaysl 




Non-Copy Protected 


Order Your Copies Today! 


KAS. Kncndedgr AofuiBbon System, and TV Micro Lhnry Serin tffirademutad Inductel. Inc. PC'XT. and rc-OOSovtradenurfcs. IBM and AT tfeicgiftrtedtndemitis of bernurtxvialBuanmMact^^ MSD05 

na regMetcdtrademm of Microsoft Corp.ThcConciseDirtionary 0126 Languago^opyiMt 1966 BerpianPuUistierslyie Stuart Inc. Funk# WKnaJb&uidard Desk Oktunan-CopyTichllSM, 1966. 1969. 1977. i960. 1964 
byHa^rliRow, PuttiaheTS. Inc. Standard ttarecalered trademark of Harper & Row, Publuhers. ItK Inductel is a non-ndusiveiicetMee of the U b. Postal ScrvKe. McCraw-HiUfcchriidiDictionanesVsedonthrMcCraw- 
Hill OictionaryofScienlifkandliKhiual Term, Tnird Edition, copyri^tlSM 
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Modems 


A ll high-speed modems are not created equal, as these 
test results demonstrate. The standard V.32 modems 
from Universal Data Systems. Cermetek, Codex, Gandalf, 
and Telenetics all performed about the same, but the pseudo- 
full-duplex modems — half-duplex ones that emulate full- 
duplex through a virtually indistinguishable line turnaround — 
were very different from each other and different from the 
V.32S. 

Among the pseudo-full-duplex modems, the Hayes V-Series 
Smartmodem 9600, the Microcom AX/9624c, Telebit's 
TrailBlazer Plus, and Ven-Tel's Pathfinder 18K stand out for 
the quality of their full-duplex emulation as represented in the 
Character Turnaround tests, while performances of the 
Fastcomm 2496-T and Data Race’s PC-Race 24/96 were 
significantly worse than average. Data Race's PC-Race 24/ 


96, in both modes (see review), fared better in the Xmodem 
test, ranking just behind Hayes's and Microcom's modems. 

In throughput tests, those pseudo-full-duplex modems 
offering data compression — such as Telebit's TrailBlazer 
Plus. U.S. Robotics' Courier HST, and the Hayes V-Series 
Smartmodem 9600 — stand out by transmitting data up to 50 
percent faster than the V.32 standard modems, depending on 
the type of data being transmitted. 

Performance also varied dramatically over noisy phone lines. 
While all the V.32 modems were essentially unaffected by the 
levels of noise we used, most of the pseudo-full-duplex 
modems slowed down as the line got noisier, and failed to 
transmit at all once the noise reached the ear-splitting levels 
of -20 to -17 decibels/relative noise. 


A low-speed (1 .200- or 2.400-M-per- 
secorxl) modem is by nature a relatively 
simple device. It translates data from your 
PC and converts It to tones that can be sent 
over the lelephorte network And ft lakes 
tones It 'hears' over the phone line and 
converts them to data your PC can 
understand Low-speed modems differ m 
how well they can handle line noise and m 
how well they emulate the Hayes AT 
command set. but otherwise they operate 
according to the Bell 212 standards 
Specified by AT&T or CCfTT standards 

High-speed modems reviewed here, 
however, face greater obstacles to ettiaent 
operation To overcome the telephone 
network's limited bandwidth, one approach 
to high-speed modem design is to send 
data over the phone line in only one 
direction at a time The more-affordable 
high-speed-modems use this half-duplex 
method and emulate full-duplex modems by 
using internal buffers and microprocessors 
Some models also improve throughput by 
adding data compression and error correc- 
tion 

The challenges these products face make 
testing them much more difficult than 
testing their low-speed counterparts We 
need to test whether the lull-duplex 
emulation works well enough to allow the 
user to type without havirig the echoed 
characters return so slowly that we ^rrect 
errors we never made We also need to 
examine how well the data compression 
and error correction work, and how well the 
modem's througf^t is impeded by noisy 
phone lines 


For testing we used tvro IBM PC ATs 
running software developed specifically lor 
PC Labs One of these computers we 
desigriated the 'master', the other, the 
'Slave ’ The COMt port of each AT was 
connected to the modem being tested, with 
tviro TAS 1 01 0 channel simulators hooked 
between them These channel simulators 
acted as our telephone network, simulating 
constant levels of hoe noise— a must for 
objective testing of several products 

To communtcaie timing information 
between master and slave, we linked the 
COM2 ports of the two ATs Those ports 
were connected using a null modem cable 
to allow the two computers to communicate 
without any possibility of delay The master 
computer also had a connection from its 
COM3 port to control the TAS 1010 channel 
simulators 

In the Character Turnarourid test, we sent 
a character from master to slave, which im- 
mediately echoed it back to the master The 
reason'’ Ergorwmic studies by IBM have 
deiennined that delays of more than 200 
milliseconds are bothersome to some 
typists But when the delays reach more 
than 250 ms . tew typists can ignore the 
distraction, a necessary consideration for a 
company's purchasing officer After 
repeating this process several limes, we 
calculated the total round-tnp time for each 
character This test, m addition, is also a 
general indication of how well the pseudo- 
fuH-duptex modems perform their full-duplex 
emulation 


The Mixed and the Xmodem tests 
compose the summation of a battery of 
tests designed to determine how fast the 
modems transmit data on a throughput 
basis and how well their data-compression 
teatures work on various data patterns 
Several data patterns were transmitted from 
the master computer to the stave, which 
checked each C^a for errors and used the 
COM2 communications channel to tell the 
master when it received the last byte 256K 
bytes of each data pattern were transmitted, 
and the modem's throughput was 
calculated m characters per second 

In decreasing order of antiapaled 
compressibiiity. the data patterns were a 
stream ol identical characters. C language 
source code, random s-bii data, and a 
special progressive data pattern In the 
Mixed test, we combined these patterns into 
a single one to measure the modem's 
throughput tor that pattern using the 
modem's internal protocol The Xmodem 
test measured how well the modems 
transmitted tiie mixed pattern data using the 
error-checking Xmodem protocol A 
companson ot the Mixed and Xmodem test 
results show significant loss m speed of 
bansmission when an external error- 
checking protocol is used High-speed 
9.600 brt-per-second modems provide 
internal enw-checking mechanisms, which 
ensure fast, reliable error-free transmission 
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Performance Tests: 
High-Speed Modems 

F or the other high-speed-modem 

throughput tests, we set the TAS 1010 
channel simulators to emulate a perfect 
telephone line — that is, with no line noise 
whatsoever. For the Signal-to-Nolse 
Ratio test, however, we measured each 
modem's performance on noisy lines. 

For this tost, we programmed the 
channel simulators for a worst-case long- 
distance line and measured the modems' 
throughput at varying “decibels/relative 

Signal-to-Noise Ratio 

(Results given in cheractefs per second (or each tevet of 


decibels/relative noise) 

Cermetek 9600E 
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1 «» 


I 400 
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Fastcomm 2496>T 



noise" levels. Since the TAS 1010 provides 
line impairments in only one direction, we 
connected two TAS 1 01 Os back-to-back to 
provide a bad line in both directions. 

Test results are presented on graphs of 
throughput in characters per second (cps) 
versus decibels/relative noise. Line quality 
decreases from left to right on the graph. 




Modems with higher graph tines have 
higher throughput over a range of noise 
levels. Higher throughput in this case 
represents better immunity to telephone- 
line noise. Some modems were unable to 
complete all the tests because they 
stopped transmitting accurately or stopped 
transmitting altogether at certain noise 
levels. 


PC-Race 24/96 (asymmetrical protocol) 
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can be difficult to set up a modem that only 
uses software commands if you have to 
change the way it comes out of the box. 
The DIP switches can be overridden by 
software commands if different programs 
require different settings. It’s nice to have 
a choice. It would also be nice to have a 
knob on the volume control so you don’t 
need a screwdriver to adjust it. 

Surprisingly, the Microcom was the 
only modem we tested that allowed errors 
to pa.ss in the noise torture tests. While 
most modems just dropped the line when 
the noise level got too high, the Microcom 
actually introduced errors into the data. 

The Microcom AX/%24c is a fair per- 
former overall, but its poor performance 
on noise tests, confusing documentation, 
and problems in hanging up make it less 
than stellar. — Howard Marks 

RACAL-VADIC 

Racal-Vadic9600VP 

Racal-Vadic has a long and well-deserved 
reputation for making rugged and innova- 
tive modems. Its 3434 was the first full-du- 
plex 1 .200-bit-per-second modem avail- 
able for dial-up applications. It even beat 
AT&T’s Bell 212 to market by several 
months. But it wasn’t clear until lower- 
cost 2 1 2-compatible models became avail- 
able that the 212 “standard” would really 
become established. 

Once again, with no clear standard in 
place, Racal-Vadic has taken an innova- 
tive approach to solving the problem at 
hand. Rather than build a ping-pong or 



FACT 


FILE 


KiK’iil-VH(lic«>60()VF 

Raciil-Vadic 

1525 McC ufthv Blvd 

Milpitas. CA ^35 

(4<)8) 432-K(MW 

Iasi I Vice: $995 

Requirt*s: RS-232 cable. 

In Short: A fair pcrfi>nncr. but its lack of 
data conipnrssion makes it slower than the 
other pscudtvfull-duplex mtxlems. G<xxJ 
noisy-linc performance might make it worth 
considering for users in rural areas sk ith bad 
lines. 

UHCaeSIQNREACEfiSEHVtCECARD 



The Racal- Vadic 9600V P has a low-profile cabinet and a slanted, easy-to-read display with LEDs 
in its answer buttons. Cooling vents are Unrated toward the back. 


asymmetrical modem. Racal-Vadic decid- 
ed to have its $995 9600VP drop into 
1 ,200-bps mode when there was data to be 
sent in both directions. Racal-Vadic uses 
the widely available Rockwell V.29 mo- 
dem module in the less noise-sensitive 
253-millisecond standard mode. It man- 
ages to do so without making the modem 
unusable in interactive applications. Ra- 
cal-Vadic calls this unique mode of opera- 
tion “Dynamic Duplex.” 

In real-world use, the 9600VP felt like a 
1,200-bps modem when used in interac- 
tive applications. While this wasn’t nearly 
as nice as using one of the true V.32 mo- 
dems. it was better than some of the slower 
asymmetrical or ping-pong types. Dynam- 
ic Duplex would work better on a modem 
that could drop down to 2.400 bps than it 
does on the 9^VP, which drops all the 
way down to 1 ,200 bps. In our line-noise 
tests, the Racal-Vadic managed to get 
good throughput. 

Racal-Vadic then turned its attention to 


error correction. The result is a modified 
version of the public domain MNP Class 3 
protocol that resends only those blocks that 
have data errors. Racal-Vadic’s resulting 
“Superset MNP” protocol should give 
better throughput on noisy lines, since 
MNP also resends all the blocks sent after 
the data block that contains the error. 

NO COMPRESSION Unfortunately. 
Racal-Vadic didn’t include data compres- 
sion. This puts the 9600VP at a disadvan- 
tage when compared with the other pseu- 
do-full-duplex modems. 9600VP users 
can partially make up for this by compre.ss- 
ing files with readily available utilities like 
ARC and PK ARC or by using a communi- 
cations program like HyperAccess, which 
performs its own compression. 

In addition to the Hayes AT command 
set, the 96CI0VP also supports Racal-Va- 
dic’s own auto-dial commands and can 
store up to 1 5 telephone numbers. In Vadic 
mode you can even link stored numbers so 
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Slicking to a straightforward design, Telebit's TrailBlazer Plus has a black pebbled casing with 
only an LED display to one side of the front panel. 


the modem will dial number 13 if there is 
no answer to a call to number 2. You can’t 
mix commands from the two command 
sets, so flags — like clear-to-rend (CTS) 
handling or auto-answer on — set in Vadic 
mode remain set in AT mode. You can 
even enter Vadic mode commands from 
the ten-button front panel. This could 
come in handy for people with dumb ter- 
minals, but rc software usually makes 
these features superfluous. 

The 9600VP’s low-profile cabinet in- 
cludes LEDs for transmitted and received 
data, error correction, high speed, clear to 
send (CTS), data set ready (DSR), data ter- 
minal ready (DTR), ring indicator, and 
carrier detect in addition to the front-panel 
switches. The LED in the answer button 
displays the modem’s auto-answer status. 
Racal-Vadic has also realized that comput- 
er people use power strips, so its designers 
put a qprd on both sides of the line trans- 
former so it would take up one outlet. 

Even though the 9600VP has been on 
the market for some time, Racal-Vadic 
sent us an early production model for test- 
ing. Current production units, unlike our 
sample, may not have the wire-wrap wire 
and chips with pins in the air. However, 
the 96CI0VP’s manual showed no rough 
spots. A rarity in modem manuals, the 
9600VP’s is technically complete and 
readable. It even includes a few words on 
using the 96C)0VP with PCs and popular 
PC communications packages including 
Crosstalk, Carbon Copy, and Close-Up. 

Even with Dynamic Duplex and Super- 
set MNP, the 96()0VP is only a fair per- 
former when compared with the rest of this 
group. Perhaps the promised 9600PA with 
2.4(X)-bps Dynamic Duplex and data com- 
pression will be better. — Howard Marks 

TELEBIT CORP. 

TrailBlazer Plus 

With its TrailBlazer, Telebit Corp. offered 
one of the first high-speed modems in the 
PC market. The TrailBlazer Plus is the 
company’s attempt to hold its place in the 
fast lane of telecommunications. 

The original TrailBlazer was notable 
for both its quick file-transfer time and its 
slow character-turnaround time. Now two 
generations later, the Telebit TrailBlazer 
Plus has all but eliminated the old cumber- 


some turnaround problem. 

During character-turnaround tests, the 
modem managed 1 22 milliseconds — mak- 
ing it second only to the Hayes Smartmo- 
dem among non-V.32 mtxlems. In actual 
use, if you type fast enough, you can see 


IJN 

cMfact file 


rrailBla/cr V\us 
Telebil Corp. 

1345 Shiwbird Way 
Moumain View. CA 94043-1329 
(415)969-3800 
l.ls( Price: $1 .345 

Requires: All necessary materials — includ- 
ing cable — are coniainctl In the package. 

In Short: The TrailBlazer Plus yielded the 
fastest nie-transfer speed of any nuKlcm on a 
clear line, it also offers reasonably gtxxl 
compatibility with the original Hayes AT 
command set. Unfortunately, as shown on 
our noise tests, performance deteriorates rap- 
idly on marginal lines. 

ORClCWOONHfADfHyjRviCt LAHO 


the screen falling one or two characters be- 
hind your typing, then catching up in 
bursts. This lag, however, is not slow 
enough to be a problem. 

The modem’s file-transfer time is still 
noteworthy. Part of the “Plus," in fact, is 
a newly added data-compression scheme, 
which Telebit claims can compress text 
files as much as 1 .6 to I . 

On PC Labs tests over a clean line, the 
TrailBlazer Plus managed the fa.stest time 
of any modem tested. But while its 1 ,538- 
character-per-second speed is only slightly 
faster than that of Ven-Tel’s Pathfinder, be 
aware that Ven-Tel uses the same protocol 
as the TrailBlazer (having licensed it from 
Telebit). The next fastest modem is the 
Courier HST, at 1,248 cps. Not so inci- 
dentally, the TrailBlazer and the Pathfind- 
er are the only two modems from different 
manufacturers that can talk to one another 
at high speeds. 

MISLEADING TEST RESULTS The 

figures for the Xmodem and Mixed tests 
are, unfortunately, misleading. To begin. 
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Liner. Kao's non-woven 
liners provide liet-free 
cleaning of error-caus- 
ing micrescopie debris 
and dispersho el error- 
causing stafk electriclly. 


Melai Hub. Kao's specifi- 
caVon for center hub 
wobble is less than hall 
that allowed by others 
(20um vs. SOum). This 
stabllUes the disk under 
the disk drive heads, 
critical in 2MB and 
greater densities^ 


Lifter. 1 

(under liner). Heavy \ 
gauge (Kao's Smil vs. 
others ’ Smil) precision 
[formed mylar lifter sus- 
its cleaning pres- 
' sure lor millions of 
revolutions, while main 
tahiing the low torque i 
required tor laptop A 
xompuiers. M 


KAO 


Shutter. Door slamming 
test of SOO.OOO opens 
and closes typilles the 
extent to which Kao goes 
to lest every component. 


The diskette. The whole diskette. And 
nothing but the diskette. That's what we 
make at Kao Corporation’s Infosystems 
Division. 

Kao is committed to total vertical 
manufacturing Integration because a single 
flaw at any step in the diskette manufac- 
turing process can result in data loss. 

From raw materials to final packaging, 
TOO years of Kao leadership In surface 
science technology goes Into every Kao 
diskette. 

So whatever size, density, or color Kao 
diskettes you purchase, you’re assured that 
they will exceed every industry standard 
worldwide. 

Ask your office products or computer 
specialty dealer for Kao brand professional 
diskettes. Or call Kao at 1-800-443-0100 
Ext. S47 for the name of your nearest 
dealer. 

And make sure every diskette you 
buy is wholly Kao. 


yagaaffc CoaSym. 
Proprietary surneo treat- 
ment of magnetic 
powders ft the key to 
Kao's superior perfor- 
mance: belter dkpersion 
and patented binder for 
durability end higher 
output. 


Base FHm. Isotropic 
(center cut) base film 
enhances performance 
even under extreme 
temperature and humid- 
ity conditions by equall:- 
ing expansion and 
cenlractlon to maintain 
track concentricity. 


Media from the Surface Sderdists 


xA 


world Haadquorterc KaoCorgwration l4-lONihonbH8hiKayabacho Khome. Chuo Ku. Tokyo 103 Japan. 813-660-7690 Fax 813-660-7789 Telex KAOTYOJ248t6 
In USA contact Kao Cerporauon oi Amorieo Infosystems Division, 2065 Landings Drive. Mountain View. CA 94043 (415) 965-4188 Fax (415) 965-0469 
In Canada contact Kao^idak lao. PO Box 4l. lOOtcak Drive Arnpnor Ont K7s 3H2 (613)623-7901 Fax (613) 623-2886 Telex 0533548 

In Europe contact. KeoCocporeUonambMlnfosystems Division. Wanbeimer Sir 67. 4000 Dusseldorf 30, FR Germany,021l-4176*0 Fax 0211-413559 Telex 8587565 Haoad 
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the TrailBlazer has special modes for 
Xmodem and Ymodem. and for Kermit 
transfers. When the modems are set for the 
appropriate protocol, each modem sends 
its local computer the acknowledgments 
required by the software before going to 
the next packet. 


■ Be aware that the 
TrailBlazer is not fully 
Hayes-compatible. Its 
extended commands have 
little in common with 
those of the current 
Hayes Smartmodems. 


In effect, the high-speed modems use 
Xmodem. Ymodem. or Kermit protocol 
between modem and computer — but they 
use their own proprietary protocol between 
modems. 

For the protocol support to work, both 
modems must be set properly before estab- 
lishing communications. We had to ignore 
this feature because in PC Labs tests there 
was no way to stop the file transfers and re- 
set the modems. 

Alas, the TrailBlazer also does not hold 
up over noisy lines. While the modem 
maintained respectable speeds in all cases 
where it worked, it gave up completely 
when faced with an average amount of 
noise on a worse-than-average line. More 
importantly, these were conditions under 
which all but one other modem continued 
to work. 

This result was surprising, since the 
TrailBlazer monitors line conditions and 
adjusts transmission speed to accommo 
date changes in conditions. The fall- 
back/fall-forward scheme is supposed to 
adjust speed in increments of 100 bits per 
second at a time. 

Interestingly enough, Ven-Tel's Path- 
finder — the TrailBlazer’s licensed cou- 
sin — maintained its speed far better on the 
noisy lines. 


NOT FULLY HAYES-COMPATIBLE 

Be aware that the TrailBlazer is not fully 
Hayes-compatible. Like the Hayes Smart- 
modem 9600, it stores all settings in non- 
volatile memory. But its extended com- 
mands have little in common with those of 
the current Hayes Smartmodems; instead, 
the TrailBlazer uses a superset of the origi- 
nal Hayes commands. A useful discussion 
of the differences between the TrailBlazer 
and the Smartmodem 1 200 can be found in 
the installation guide. 

During tests, the TrailBlazer had no 
problems with Crosstalk XVI or Crosstalk 
Mk.4. once carrier detect (CD) and data 
terminal ready (DTR) were set as required 
by these programs. It wouldn’t work with 
Relay Gold installed for the Hayes Smart- 
modem 2400, but it had no problems with 
the program installed for a Smartmodem 
1 200. (Relay Gold also has a setting for the 
TrailBlazer.) In addition, it would not 
work properly with Smartcom II or III. 

One thing the TrailBlazer does share 
with the Hayes Smartmodem 9600 is its 
speed of negotiations. Establishing a link 
with another TrailBlazer took roughly 12 
seconds — enough that you may need to ad- 
just your communications program so that 
it won’t time-out. 

In addition to using its high-speed 
mode, the TrailBlazer can communicate 
with other modems at 3(X) bps using Bell 
103 protocol. 1 .200 bps with Bell 212 and 
V.22 protocol, and 2.4(X) bps with V.22 
bis. At low speeds (2,400 bps and below), 
the TrailBlazer offers support for MNP 
Classes I through 3. 

Selling for $1,345, the TrailBlazer of- 
fers an acceptable mix of features and per- 
formance for the price. But based on PC 
Labs noise tests, it’s a hard one to recom- 
mend over the slightly slower Ven-Tel 
Pathfinder. Under most conditions, the 
Telebit TrailBlazer should perform well. 
On marginal lines, it may run into prob- 
lems. — M. David Stone 

UNIVERSAL DATA SYSTEMS 

UDSV.32 

When V.32 modems parade into the PC 
marketplace in a big way, the UDS V.32 is 
likely to be leading the band. The least ex- 
pensive V.32 modem reviewed here by 
far, this $1 ,595 unit approaches the price 



I'DS V..12 


Universal Daia Systems 
5(K>0 Bradlord Dr. 

Huntsville. Al. .'^.^805 
(205)72l-8{)00 
List Price: SI. S'JS 
Requires: R.S-2.^2 cable. 

In Short: The UDS V.32 is the only V.32 
mcxlem that is targeted at the PC market. On 
the PC Labs benchmark tests, it matched per- 
I'ormance with all other V.32 imidems tested, 
but with a much higher level of Hayes com- 
patibility and at several hundred dollars less. 
If you agree that V.32 is the wave of the fu- 
ture. this is the V.32 nuxlem to get. 

CIRCa 669 (X READER SERVCE CARO 


of the proprietary high-speed modems. 

The modem’s physical design alone 
leaves little doubt about bow the company 
would like to sell this modem. Measuring 
9V2 inches wide by 1 1 deep by 3 high, the 
UDS V.32 is large by PC standards but no- 
tably small by data processing standards. 
What’s more, the two-tone gray and off- 
white colors match your PC or AT exactly, 
giving the look of a shrunk-down, distant 
cousin. Put it on top of your PC, and the 
UDS V.32 will look right at home. 

More important, the modem’s claim to 
a place in the PC market is hardly a superfi- 
cial one. Of all the V.32 modems reviewed 
here, the UDS modem is the only one that 
makes a serious attempt at Hayes compati- 
bility. 

SOME INCOMPATIBILITY Early 
models provided for review had some mi- 
nor incompatibilities with the Hayes 
Smartmodems — primarily in default set- 
tings that differed from Hayes’s. Accord- 
ing to UDS. these problems have been 
fixed, and the version being shipped at this 
writing is fully compatible with the Smart- 
modem 2400. (If you received the early 
version, you can get a free upgrade.) 

The claim of full compatibility isn't 
strictly true, but where there are differ- 
ences, they make good sense. The Smart- 
modem’s AT B command, for instance, 
chooses between V.22 protocol and Bell 
212protocol at 1.200 bits per second. This 
isn’t an issue for the UDS mixiem. which 
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TIME IS MONEY. 

SPEED IS OF THE ESSENCE. 
INTRODUCING 
THE SEIKOSHA® SBP-10. 

The only 800 cps printer with 18 pins in a single head. 



We re Seikosha America Inc . established in 1985 to be ilie 
North American ami lor SEIKOSI lA-branded printers 
IVvo decades ago. vce bc?gan to design and manufaciure 
high quail t\' pnnters for Original I-quipment Manutaciua*rs 
(OEM) , . our name unkncMTi by users like you. But our 
tradition of making quality technological products goes 
back nearly a hundred years (v^e're the w^ds leading 
manulacturer of precision timepieces including SEIKO. 
Pulsar and Lorus). Today, our goal is to be the first 
among printers with a name you can recognize 
and trust 


Seikosha 

America Inc. 

yiechnology with the Human Touch 


As an MIS or data processing professional, you know 
how important high speed, efficiency and reliability are 
in a computer printer. An outstanding printer is vwrth 
its vteight in gold because it will save you time, effort 
and money . . . 


Introducing the SEIKOSHA SBP-10. It'll supply 
you with all the essentials. At a speed of 800 characters 
per second, the SBP- 10 is .in efficient, rapid-fire docu- 
ment producer. It lets you be 
more productive and cost- 
effective. The SBP- 10 's 18 pins 
provide you with sharpier resolu- 
tion. We are the only manulac- 
turer to introduce 800 cps and 
an 18 pin single-head in the 
same printer. 


• Epson ESCyP and IBM Proprinter emulation 

• Parallel and serial interfaces standard 

• Bidirectional puslv pull tractor with paper parking 

• Prom panel print mode controls with LCD readout 

• Accepts up to 3 font cartridges simultaneously (2 font 
types per cartridge) 

• Outstanding warranty 
PERSONAL TOUCH SERVICE 

Producing an outstanding printer is only half the story. 

The other half is service 
It includes such things as: 

• A National Hotline number 

• 150 Authorized SEIKOSHA 
Service Centers in the 
United States and Canada 

• Immediate shipment — 
within 24 hours. 


1487. SriKinhj America Inc llll Macarihur 8M. Mahveah. NJOTaM 
trademarKv Epion— S Epson Corp.. IBM— InierrMlkmal Business MachmnCorp. 
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FEATURES TO MEET YOUR 
NEEDS 

• 800 cps drafU400 cps corres- 
pondence- 200 cps NLQ 

• 18 pin wide carriage 

• Rear/'bottom/front paper feed 


Call today for a FREE copy 
of the new SEIKOSHA 
CAPABILITIES BROCHURE: 
I -800-422-7768 or 
1-201-529-4655. 





Choose your fevorite. 1475' 


We're not selling printers, but a new networking device thafll 
make it seem like you have an extra one. Or two or three. 

The Buffalo* SX can actually multiply the effectiveness 
of laser printers, dot matrix and daisy wheel printers, modems, 
and plotters. Anyone can send work to any printer-even when 
it’s busy-and go back to work immediately. So it can save you 
thousands of dollars on extra printers you don't buy. 

AUtbe coimectionB 

The Buffalo SX is an intelligent buffer, switcher and interface 
converter all in one. It allows several PC users to select any output 
device connected to the network. 

There are ten ports —five parallel and five serial. Five can handle 
either input or output So you have lots of options. Seven 
PCs sharing three peripherals. Two PCs sharing eight peripherals. 
Or any combination between. 

But thafs only the beginning. You can link more SXs together 
to share a set of peripherals with any number of PCs (of 
course, when you get up into the dozens, you might need 
another laser). 

Power windows 6* automatic transmission 

To set up the SX, just plug it in and define the ports using the 
switches and software provided. Concise documentation tells you 
how. If you have a question, call our toll-free support line. 

When someone's ready to 
print they simply use the handy 
little menu that pops up on 
screen with the names you've 
chosen. Call your printers 
Martha, Chatterbox, Relic, 
whatever. 

The SX does the rest 
It handles interface con- 
versions, making parallel 
and serial machines 


work together. Yes, it even lets IBM* and compatible PCs 
share a laser with no fiddling. And PCs can exchange files with 
communications software. 

Best of all, it stores print jobs in its large buffer and feeds data 
to the printers automatically. So people can use their computers 
within seconds. ("Large" means a standard 256K memory, 
expandable to one full megabyte.) 

software Iwnus 

Order now and receive $100 worth of productivity tools free: 

O HyperKey™ Keyboard Enhancer-increases speed and 
accuracy dramatically. Instant on-off for repeat keysl 
O HyperDrive™ Disk Caching-makes applications mn 3-5 
times as fast Fully utilizes Above” Board memory. 

O Print Booster" for 1 -2-3®— frees your PC about four times 
faster when printing graphs. 

All you Stand to lose are long coffee brealcs 

If you've tried a printer buffer, you know how limited most are. 
The SX is different Its the slickest productivity booster this side 
of a $10,(X)0 LAN. Its so dependable, it comes with a full one-year 
warranty. Plus this moneyiack guarantee: 

Order a Buffalo SX. Try it for 45 days. If you can part with it send 
it back for an immediate refund. No questions asked. And you 
can keep the productivity software. 

We’re certain you won't give 
it up once you've tried it We 
think you'll add more. Ask about 
our other low<ost buffer/ 
switchers too. There's one for 
every application imaginable. 
Call now. Use Visa, 
MasterCard or American 
Express. You'll save hours 
of frustration. Plus the cost 
of another laser! 


Just one of dozens of network configurations possible with the versatile SX. 



Buffalo Products, 859 Cowan Road, Burlingame, CA 94010 (415) 697-6249 


BUnMO 


(8(X)) 345-2356 
In California (800) 543-2356 


•This special direct introductory price will change without notice after the first 5,000 Buffalo boxes are shipped. You must mention this code number to qualify. PM4/26 

i 1-2-3 M r«gim«e4 trMctnarU o( MKmttion«i Susrmt MKhin«t 
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only uses V.32 protocol and only operates 
at 4,800 and 9,600 bps. For the UDS mo- 
dem, the AT B command chooses between 
9600-Trellis-coded, 9600-uncoded, or 
4800-uncoded modes. 

One potentially more troublesome in- 
compatibility, however minor, is the need 
to resort to front-panel buttons to switch 
fiom a voice call to a data call. With the 
Hayes Smartmodem, you simply type 
ATA on one side and ATD on the other. 
With the UDS modem, you have to push 
the Talk/Data button on the front panel . As 
one measure of UDS’s commitment to the 
Hayes command set, I was assured that 
even this incompatibility will be fixed in 
the firmware’s next revision. 

As a practical matter, the UDS is com- 
patible enough for most pro- 
grams — though you’ll have to adjust your 
software’s time limit for dialing. (It t^es 
22 seconds to establish a link after the mo- 
dem picks up the phone.) The UDS V.32 
worked without problems with ProComm, 
Crosstalk Mk.4, Relay Gold, and Cross- 
talk XVI, but I could not get it to work with 
Smartcom Ill’s auto-dial feature. 


CHANGEABLE SETTINGS As with 
the Smartmodem, all settings for the UDS 
V.32 are held in nonvolatile memory and 
can be changed through the AT com- 
mands. For those who prefer talking di- 
rectly to the modem, the UDS also offers 
control through its front panel. 

The panel includes a two-line, 16-char- 
acter LCD, which provides an interactive 
menu for changing modem settings. Two 
buttons allow you to move through the 
menu and change settings as needed. 
When not displaying the menu, the LCD 
shows the modem status: idle, talk (the 
phone can be used), training (negotiating a 
link with another modem), and on-line (the 
link is established). 

The front panel also features six status 
lights , plus the equivalent of four more that 
you can optionally show on the LCD. Bad- 
ly missing is an auto-answer light — the 
only serious design oversight in this unit. 

The user manual is good by any stan- 
dards, which is extraordinary for a class of 
modem that is usually sold to the data pro- 
cessing market. But it does have its gaps. 
Although the manual does a good job of 


explaining how to use the modem, it gives 
almost no background information. A 
typical example shows the message “Far 

end echo Level= dB’’ and explains it as 

“Displays the largest far end echo level 
detected.” Here again, UDS is aware of 
the problem and is plarming to revise the 
manual to make it more appropriate for the 
PC market. 

On the PC Labs tests, there wasn’t 
much to distinguish one V.32 modem 
from another. Where there were differ- 
ences, however, the UDS V.32 was the 
best in each case — with a slightly faster 
character-turnaround time and slightly 
faster transmission in Xmodem. On the 
noise tests, the UDS performed just like all 
the other V.32 modems, unaffected by ev- 
eiything that we could throw at it. 

Clearly, there is much to like about this 
modem a^ not much to dislike. It is less 
expensive than other V.32 modems, per- 
forms equally well or better, and is far bet- 
ter suited to the PC market. And although 
the lack of data compression makes it 
slower than some nonstandard modems, 
its V.32 protocol does a better job at sur- 
viving poor line conditions. If you’re in the 
market for a full-fledged , full-duplex V.32 
modem, there is no reason to look any fur- 
ther. — ^M. David Sttme 

U.S. ROBOTICS INC. 

Courier HST 

U.S. Robotics has long had a history of 
trying to outdo Hayes by offering modems 
that promise just a few more features at a 
somewhat lower price. The Courier HST, 
which sells for $WS, continues this noble 
tradition. 

Like most high-speed modems, the 
Courier HST uses its own combination of 
data compression (MNP Class 5), error 
checking (a modified version of MNP), 
and modulation protocols. In this case, it 
uses an asymmetric scheme whereby data 
flows in one direction at 9 ,600 bits per sec- 
ond and in the other at 3(X) bps. The mo- 
dems automatically switch the high-speed 
data direction as needed. 

And as is typical of high-speed mo- 
dems, the Courier HST can’t talk to any- 
one else’s modem at high speeds. Howev- 
er, it can still talk to other modems at 300 
bps with Bell 103 protocol, 1 .200 bps with 
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The LED display on the US. Robotics Courier HST covers almost the entire front panel. One large 
row of cooling vents stretches across the top. DIP-switch settings are printed on the bottom . 


Bell 212, or at 2.400 bps with V.22 bis, 
which covers the most common possibili- 
ties. In addition. V.22 protocol at 1,200 
bps is expected to have been added by the 
time you read this. 

On performance and features, the Cou- 
rier HST is intriguingly close to the Hayes 


Mv.ct p.le 

Courier HST 
U.S. Robotics liK. 

8100 N. McCotmick Blvd. 

Skokie. IL 60076 
(312)982-5010 
Ust Price: $995 
Ret|uires: RS-232 cable. 

In Short: Selling for under S 1 ,000. the U.S. 
Robotics Courier HST is among the least ex- 
pensive of the high-speed modems, yet it of- 
fets roughly the same performance as the 
Hayes Smarimodem. The combination of 
price plus features, added to the predomi- 
nance of the Courier HST on BBS systems, 
makes this an attractive choice. 
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Smartmodem — slightly better in some 
ways, slightly worse in others. The Couri- 
er. for example, takes about 6 seconds to 
establish a connection — about half the 
time it takes the Smartmodem. But the 
Smartmodem has the quicker character- 
turnaround time — just over half the time of 
the Courier. In each case, the added time 
of the slower modem is not enough to be a 
problem, but it is enough of a difference to 
be noticeable. 

SPEED TESTING On the PC Labs 
Character Turnaround test, the Courier 
HST scored near the bottom of all modems 
tested, 84 ms. slower than the Hayes 
Smartmodem and 150 ms. slower than the 
leader, the Gandalf Access Series V.32. 
On the Xmodem test the Courier HST 
fared about average, ahead of four other 
modems. But then, none of these modems 
is designed to be used with the Xmodem or 
the Ymodem protocols. 

The Courier’s performance on the noise 
tests was also noteworthy. On relatively 
noise-free lines, the Courier did better than 
any other modem tested. With average 


•Jl* E D I T O R ’ S 
MC H O I C E 


.UDSV.32 


If you have no urgent need of a high- 
speed modem, you nuty want to wait 
a few months. Ifs likely you’ll find 
newer products on the market, and 
you may be able to better determine 
which one the international stan- 
dards seem to be forming around. 

Among the high-speed modems 
we reviewed, the $1,595 UDS VJ2 
stands out. Its relatively low price 
and full compUance with the CCITT 
VJ2 standard earn it an easy Edi- 
tor's Choice, but there is one draw- 
back to it: the UDS V 32 does not 
offer low-speed modes or error cor- 
rection. If you need those features, 
you may warn to look at one of the 
pseudo-full-duplex modems . 

Among that group, three are 
worthy of consideration . The Hayes 
V-Series Smartmodem 9600 is ex- 
pected to gain wide acceptance: it 
comes from the standard bearer of 
PC modems. The US. Robotics 
Courier HSiT is receiving a glowing 
reception from computer bulletin 
board Sykips and is notable for its 
MNP Class 5 support in the low- 
speed modes; finally, the Ven-Tel 
Patifiruier I8K performed well in 
PC Labs tests, and its Xmodem, 
Kermit, and UUCP features could 
be usffid to anyone who must use 
communications software that 
doesn't properly support high- 
speed modems. 


noise levels, it still ranked among the best. 
Interestingly, with noisier-than-average 
lines the Courier gave up, under conditions 
where some other modems — including the 
Hayes — could still maintain a connection. 

This last result comes as a surprise, be- 
cause the Courier has a fallback capability 
intended to help it maintain a connection 
on poor-quality lines. According to the 
manual, the modems monitor the quality 
of the line during 9.600-bps communica- 
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No other portable 
can say this much for itself 




Another laptop might solve your problems 
now. But what about laici; when you may 
need to add a modem? Or communicate with 
mainframes? Or expand into other areas? 

Snap 1 + 1 by Datavue has a built-in 
expansion slot that lets you add to your 
capabilities any time Widi any In- 
compatible half card. 

Voice fax. VGA, EGA. networking- 
they’re all available to you with this versa- 
tile laptop. It even lets you take advantage 

of advanced technology rhat^ not yet 

off the drawing board. 

And expandability is just the 
beginning The Snap I -i- Ts 
ous design lets 


SNAPl-hl 

BYDAIAVUE 


main unit from the disk unit So you can 
download information into a five-pound 
diskless PC, and take it straight into your 
meeting Or anywhere else 
The full-featured Snap 1 -I- 1 operates 
at 10 MHz. It’s fully IBM compatible And 
its expandable up to 1.6M. So choose 
the laptop with unlimited possibilities; 
the Snap 1 + 1 from Datavue To find out 
more, contact us at One Meca Way, ^ ■ 
Norcross, Georgia 30093. 

(404) 564-5555. 


SPECIAL BONUS: $199 HALF CARD 

Purchase your new 10 MHz Snap 1 + 1 
between now and April 30. 

1988 and you can get one 
lalfc * 


of the valuable halfcards 
listed below for only $199. 
(Retail value up to $499.) 
This special offer is limited, 
so buy now and expand now' 


C.c]mputer Serai No 

, ke K> okr advanoiF d y 

5199 Bonus tuii Laid ofln Ptcase send me the followtng hall card (dlira one) 
n Datavue Fax Board Q MainLink II (3270 terminal emulation board) 
□ Quadrbn XT □ QuadEGA PrOSync 
niymeni by; 

O Visa Q MasterCard O Airtencan Express O Certified Check 
Credit Card Number _ 


_ Expiranon l>aie _ 


Please return this oiupon wuh completed warrant)- card ar>d credit card inlormacion 
or cerahed check inr $ 199 phis 5 10 for shipping and handling to Datavue Bonus Oflee 
One Meca Noteross, GA 30093. Dept. PCM. Atlow 4 lo 6 weeks lor delivery 


An Intelligent Systems Company 
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■ HIGH-SPEED MODEMS 


tions, and they are able to automatically 
downshift first to 7,200, then 4,800 if 
needed. If the line improves, the modems 
automatically shift up to the next higher 
speed. In our tests, the modem dropped the 
connection entirely. 

The Courier HST uses DIP switches to 
control some of its settings — the single 
bank of ten switches being easily reachable 
on the back of the unit. Be aware that the 
Courier’s DIP switches control some set- 
tings that the Hayes Smartmodem controls 
through software. If you don’t know your 
way around terms like DTR (data terminal 
ready) and CD (carrier detect), you may 
have some trouble setting up the Courier 
HST with your favorite program. 

SETTINGS MASKED For users who 
feel comfortable with DIP switches, a nice 
touch is that the settings are clearly shown 
on the bottom of the modem, along with a 
list of all the modem commands. This en- 
sures that you’ll be able to change your 
modem settings long after you misplace 
your manual and quick-reference card. 

For Hayes compatibility, the product is 
better than some modems, but it’s not per- 
fect. In addition to using DIP switches, the 
Courier has a substantially different .set of 
extended commands than does the Hayes 
Smartmodem family. Although there is 
some overlap, there is far more that is dif- 
ferent. 

During tests, the Courier managed 
nicely with Crosstalk XVI, Relay Gold. 
and CrosstalkMk.4 — but not until after the 
DIP switches were set for CD and DTR. 
The modem also did not work properly 
with Smartcom //’s or Smaricom Ill’s 
auto-dial functions. 

One other consideration for those who 
busy themselves downloading from bulle- 
tin boards; U.S. Robotics is actively tar- 
geting BBSs as a market, selling the mo- 
dem to sysops at a discount. And indeed, 
on the lists we’ve seen at PC, there are 
many more BBSs using the Courier HST 
than any other high-speed modem. 

Certainly, the Courier HST manages 
re.spectable performance at an attractive 
price. Though it wasn’t the best performer 
on PC Labs tests, its combination of price, 
performance, and predominance on bulle- 
tin boards may well be enough to sway 
your decision. — M. David StotK 


VEN-TELINC. 

Pathfinder 18K 

Ven-Tel’s Pathfinder 18K was one of the 
fastest modems in our test group — espe- 
cially when sending less-compressible 
data patterns like archive (.ARC) files. 
The Pathfinder uses the unique multicar- 
rier PEP (Packetized Ensemble Protocol) 
technology developed by Telebit for their 
TrailBlazer modems. Ven-Tel has li- 
censed this technology from Telebit. As a 
result, TrailBlazer and Pathfinder modems 
can exchange data at their full speed of al- 
most I8,0(X) bits per second on a clean 
line. 

The Pathfinder’s multicarrier technol- 
ogy allows it to make the most of the tele- 
phone network’s limited bandwidth. Since 
each carrier transmits only 2(K) characters 
per second, the Pathfinder can fall back in 
200-cps increments rather than the more 
usual fallback from 9,600 bps to 7,200 bps 
and 4,800 bps. On PC Labs tests, it began 
to lose performance as lines became noisi- 
er, but it continued to send when all the 
others gave up. 



FACT 


FILE 


Pathfinder IKK 
Ven-Tcl Inc. 

2121 ZankerRd. 

San Jose. CA 95131-2177 
(408)436-7404 
List IVke: $1,399 
Requires: RS-232 cable. 

In Short: A fine performer in btilh high- and 
low-spccd modes, the Pathfinder IKK han- 
dled everything we threw at it with aplomb. 
Panicularly interesting are the special Xnnv 
dem and Kermit nKMlt*s. 
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The PEP protocol is inherently half-du- 
plex, but the Pathfinder’s 680(X) pttxiessor 
and buffers make its full-duplex emulation 
perfectly acceptable. When calling bulle- 
tin boards, I didn’t have the pauses in data 
transmission and the long echo delay that I 
had with other half-duplex modems. How- 
ever. the Pathfinder does take a while to 
connect as the two modems negotiate 
which features and carriers to use. The ne- 



Ven-Tel’s Pattftnder I8K has a conventional design in an aluminum casing. Its front panel has 
several LEDs — including some bicolor ones that can glow either red or green. 
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No Other Fbrtable PC 
Can MateThis Statement 


At 6.4 pounds, the newTlOOO is the lightest 
portable PC in the world 
Yet within its diminutive f(X)tprint (it’s about 
a foot wide and not even th;jt deep) lies all the 
power of a desktop PC. 

Included are 512KB of RAM and a built-in 
720KB SVa" floppy drive, plus MS-DOS® 2.11 
in ROM. 

And better still, you can choose our 768Card 
which can be configured as EMS memory or as a 
battery-backed RAM disk. So you can load your 
software onto the 768Card— which then acts like 
an invisible second drive— iind get even faster 
access to your programs 
Of course, the IBM-comi)atibleT1000 
offers you some other very intelligent optiona 
Like a numeric keypad and a 1200 bps Hayes*- 
compatible intern^ nKxlem. 


So it’s no wonder that a source as authoritative 
as PC Week would say the TIOOO is “ light, but 
no featherweight in performance.” 

All in all, it’s the perfect way to go to work with- 
out going to work. Ck to get home early, even when 
you’ll be working late. 

Call 1-800-457-7777 to find out more about the 
full line of Toshiba PCa 

And see how it feels 
to pick up the most 
portable portable in 
the world Nothing 
is as easy to take. 

Except, maybe, 
its price. 


MS-lMlSsa rctfKCcrrd 
ttadrmark iif Mkrnsofl 
Cofporatiun 

trMrmarkufHjiyeHCorpdration IBM isaregiateri'd 
tradrniiirk of Inti'malional BusirM»s Machines CorpOMikm 



In Touch with Tomorrow 

TOSHIBA 


'GahftB Atncnra be.. InfamBtin .SwlBm Dmswjn 


: I ( '( « 1 n 


SINCE 1983. 

RACORE HAS PROVIDED... 

40,000 

PCjr’s 

With Power 



Drive Two Plus Gives your IBM 
PCjr the performance capabilities of a PC 
by adding a second drive plus 
enhancements. The unit includes a 
parallel port, a second disk drive, dock 
calerKfar with battery back-up, additional 
power to the side bus and a memory 
expansion slot. Your PCjr can now run 
PC software. 

Drive Two Plus wtfh OM4 

$ 299.00 $349 .00 


Expand to 640K Give your PCjr 
the memory it needs with RACORE's 
expansion boards. This plug-in board fits 
into the Drive Two Plus or the 20MB 
expansion units and provides up to 640K 
of ntemoiy in 2S6K increments. 

Memory Expansion Boards 
256K 51 2K 

$ 119.00 $ 149.00 


Keybosrds Choose from three 
different keyboard packages complete 
with adapter cables for your PCjr. 

PC style $99 .00 
AT style $ 119.00 
5151 Style $139 ■ 00 


CALL TOLL FREE U B 
1 - 800 - 325-1833 
1 - 800 - 521-6366 (in Calif.) 
BBS: (801) 363-8720 


RACORE Computer Products Inc. 

170 Kno^s Drive, 

Los Gatos. Ca. 95030 
(408)374-6290 


RACOPE, Onwe Two PV«.aro rofli s liTod radomvtts o* 

RACORE Cotnpuior Productt, me 

CM, PC. XT, AT, PCf vt roy s Hf O d trademarks oi I8M Corpor at ion 
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■ HIGH-SPEED MODEMS 


gotiation process is accompanied by a ca- 
cophony of beeps and squacks since the 
speaker disconnects from the phone line at 
the end of the process. One SysOp that 
uses the TrailBlazer calls it a "bug Tap- 
per" since the negotiation tones sound just 
like one. Calling a Pathfinder with a low- 
speed modem takes an especially long 
time because the Pathfinder tries to make a 
high-speed connection before attempting a 
low-speed connection. If you will have 
both high- and low-speed callers, make 
sure the low-speed callers set up their sys- 
tems to handle the long connect time, or 
they may give up just as the connection is 
being made. 

COMFORTABLE FIT The Pathfinder 
is significantly smaller than the TrailBlaz- 
er. Its aluminum case fits comfortably un- 
der a standard desk telephone. Its front 
panel contains several LEDs — including 
some bicolor LEDs that can glow either 
red or green. These bicolor LEDs are cov- 
ered with clear windows that from the 
wrong angle make them appear lit even 
when they are not. Ven-Tel has shown 
great wisdom in supplying the Pathfinder 
with a transfonner that has cables for both 
the modem and AC sides of its connec- 
tions. PC users rarely have room on their 
power strips for those huge combination 
plug-tiansformers and would willingly pay 
an additional $2 for a transformer with a 
cord. 

Besides the PEiP high-speed protocol, 
the Pathfinder supports the 300-bps Bell 
103 and the 1 ,200-bps Bell 212, as well as 
the Cenr V.22 and the CCfTT 2,400- 
bps V.22 bis protocols for lower-speed 
communications. MNP Class 4 is supplied 
for communications in any of the low- 
speed protocols. 

One unique feature of the Pathfinder 
(and Telebit’s TrailBlazer Plus) is its abili- 
ty to imitate protocols normally used with 
communications software while still using 
its own, more-efficient error-correction 
scheme between the two modems. When 
using this protocol, your PC will send data 
to the Pathfinder using the Xmodem, Ker- 
mit, or UUCP (UNIX-to-UNlX Commu- 
nications Protocol) protocol . Then the mo- 
dem will respond to the computer as if it 
were the other end of the communications 
link. At the same time, the modem strips 


■ One unique feature 
of the Pathfinder is 
its ability to imitate 
protocols normally used 
with communications 
software while still 
using its own scheme. 


off the protocol overhead and sends the 
data across the phone line using its own er- 
ror-correction scheme. 

At the other end, the other modem 
builds Xmodem packets and sends them to 
its computer. This method ensures com- 
puter-to-computer error checking — not 
just for the modem-to-modem link. It also 
avoids the additional overhead of running 
two error-correction protocols at the same 
time. This speed improvement can be sig- 
nificant; you'll find the method especially 
handy if you’re using the Kermit 8th-bit 
quoting feature for communications with 
mainframe computers. 

The Pathfinder supports the basic 
Hayes AT command set, but many of the 
extended AT&T commands are not sup- 
ported. Those functions are supplied via 
additional S registers. Ven-Tel is clearly 
targeting the PC market with this modem, 
and the readable manual includes direc- 
tions on using the Pathfinder with popular 
communications software such as Cross- 
talk XVI. 

The Pathfinder is a quality product and 
should be considered for any point-to- 
point communications need. On the other 
hand, it seems unlikely that Telebit tech- 
nology will become the industry standard, 
so users looking for long-term public high- 
speed communications might want to pass 
it by. — ^Howard Marks GS 


Howard Marks is an independent systems 
consultant and free-lance writer based in 
New Jersey. M. David Stone is a contrib- 
uting editor of PC Magazine. 
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Why you should 
buy the mouse with 
no moving parts. 


Several reasons. No moving parts. No problems. 

The PC Mouse has no moving parts. It is an opti- 
cal mouse. It’s faster. More accurate. And so reliable, 
it has a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft,* have a rolling ball, bearings 
and shafts and lots of other moving parts. Which make 
a mechanicai mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and 
superior software compatibility. PC Mouse works with 
any software package written for use with a mouse 
and quite a few that aren’t. Designer Pop-up' menus 
come FREE with every PC Mouse. Designer Pop-up 
menus include over 20 pre-configured menus for the 
most popular software programs, like Lotus 1-2-3. 
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You also get an easy to use application so you can 
create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in 
three models: PC Mouse (serial), PC Mouse Bus Plus 
(it comes with a serial Bus card) and 
our NEW PC Mouse for the IBM 
Personal System/2r 

PC Mouse. With no moving parts 
and no problems, there’s no question 
about which mouse is better. 


PC MOUSE 

MOUSE SYSTEMS 


▼SYS 


, MOUSE 
'SYSTEMS 


© 1987 MSC Tivhnatoffies. Inc. 2600 San Tbmas Eirpresstray, Santa Clara. CA 95051 988-0211 

Personal System/2 is a trademark of International Business Machines Carp. Micmsq/I is a registered trademark qf Microsoft Corp. 
Mouse Systems is a regusteredtrademark and Designer Pop-up is a trademark <(f MSt'T^kmtlogies. Ihc. 



A lot of computer for your money 


B entley- 286/12 




$1295 


Bentley- 286/10 




$1045 


12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-wan power supply, and 
keyboard. 

* With 40MB HD MiniScribe, 28 ms . . $1845 

• With TOMB HD MiniScribe, 28 nis . . $2089 


lOMHz 80286 processor, Phoenix® BIOS, 512KB RAM, 
1.2MB floppy drive, dual floppy/hard drive controller, 
200-watt power supply, and keyboard. 

* With 40MB HD MiniScribe, 28 ms . . $1595 

* With TOMB HD MiniScribe, 28 ms . , $1839 


Bentley Computers ... The Price/Performance Leaders! 



More memory, more power. 


NEC Moltisync n-The 

elite monUor. Adjusts to any , 
horizontal heque^ 
httwera 15.Siaiz and ^ 
COC 31.77KHZ. ResolutitMi up to 
! ’ 800 X 675, and siqiqxnts 

both analog and ITL inputs. 

.$139 Thitteen-inch screen. 

Only $599 


Monographks Card J 

Ikxt mode 80 ccd x 2S rows ^ 

gr^ihics mode sSanwung 

720 X 348, parallel . 12** flat screen with 

pow $65 tilt and swivd base 


XT-MFC'A six-function 
expannon card: 384KB 

serial port, parallel 
port, game port, clwk- 
calendar wiA b^ry 
backup, and utility software. 

Only ...$19! 


■ I 

MEM*57^Meniory eiqNUi- 
8 k» card diat fhs in a short 
slot and npports either 
64KB or 2S6KB chips. 
Comes with (MCB, expan- 
dable to 192KB, 284KB or 
S75KB. 

Only $35 


Mcmoiy Clii|»-<Seis of 9) 

2S6K (UOns) $49 

236K chip, a20m) $42 

2S6K clii|» dOOns) $44 


Color Card Color Monitor 

High motaboD colot M” tube, 

graphics card .$o9 CGA monitor . . . . 


.$2T9 


Color Combo 

CGA card and monitor 


$329 


Modems-AU Ben^ ~ 

modems are compatibie witii 
all popular ccmununication 
standiuds snd have 
answer, auto redial, and auto 
voice/d^ switdiing. Exter- 
nal modeina include LED ^ , 
status indkalMS and leqmie 
modem ciMe for hookiif). 4^11 
3800200 Band 

Internal MtMlcan $69 

300/1200/2400 Baud . 
Internal Modem ... .$D9 
3001200 Band 
External Modem ....$89 
2400 Band 

External Modem . . .$159 


AX*MIC-for IBM PC AT* 
Up 10 l.SMB memory ex- 
pansKNi, serial & parallel '' 
port. Comes witii (HC& 

Only $139 

EMS-Eiqmided-Meiiiory- 
^leciflca^ card coapati- 
Ue with tile Lotus/Int^ 
Microst^ memoiy qwdfica- 
tion. Comes with Oi^ ex- 
puhlaUe to 2MB. Includes ^ 
utiliQr tcftenre. ^ 

PCVenkm ^ 

Only..A^,,Mm 

AT Verrion 

o»/y...;i^;.;...$119 

Coprocessors 

8087-3 (3MHz) $129 

8087-2 (8MHz) $139 

80287-6 (6MHz) $219 

80287-8 (8MHz) $2<9 

80287-H) (WMHz) $349 


AT I/O-Seriil poit ud 
pariUd port. 

Only $59 


PC l/0*SeriaI port, 
parallel port, game port, 
and clock-calendar with 
battery baclnqi. 

Only $65 


EGA Cud 
640 z 330( 2S6KB 
display RAM 


EGA Monitor 

$149 i:;b^^SL^$349 


EGA Combo 

EGA card and monitor . ^ . 






... plus a one-year warranty! 






Bentley- 286/8 

B^Tsystenr*?^. 


$995 


8MHz 80286 processor, Phoenix BIOS. 512KB RAM, 

1.2MB floppy drive, dual floppy/hard drive controller, 
200-watt power supply, and keyboard. 

• With 20MB HD Seagate, 65ms $1291 

• With 40MB HD MiniScribe, 28m.s . . . $1541 


Bentley Turbo-10 

BaSe^ystem'Tt'. 

Turbo-charged XT-compatible 8088 processor running at 
lOMHz. 640KB RAM, one 360KB floppy drive and controller, 
eight expansion slots, 150- watt power supply, and keyboard. 

• With 30MB HD MiniScribe, 55ms . . $879 

• With 40MB HD MiniScribe, 61ms . . . $939 


Enhance your Bentley-286 with our popular AT add-on products! 


MiniScribe 
Hard Disk Drives 

High Quality • High Storage Capacity 
High Performance • Low Price 



One^Year \iiirranrv 


Both drives feature an average acces.s time of 28 milliseconds. The drives' positioning s>'stems 
use a rugged linear voice coil actuator that eliminates head skew problems. Microprocessor-aided 
control provides fast, accurate head positioning. Superior head/disk tracking is achieved through 
the use of Whitney technology head sliders and flexures. With MiniScribe's 5iil-safe actuator 
lock, the head positioner Ls retracted and locked at ()ower-down. eliminating data zone contact. 
Rarlitioning software is included so you can take advantage of the full storage capacity. 


42MB 


$569 


70MB 


$799 





PC Hard Disk Kits- 

Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk controller, c^les, software, mounting hard- 
ware. and complete illu.strated installation manual. 

30MB MiniScribe (55ms) $339 

40MB MiniScribe (dims) $399 

20MB 

For the Compaq I\)rtable $299 


j'l 

360KB Diskette Drives- 

CtHivenience and ccmqxitibility. 

For PCs $99 

For ATs $109 


Internal Tape Backups-Avoid disk swapping; 
use streaming tape for your IBM PC* , PC AT^ , 
or compatible. 

20MB 60MB 

R)r Ihe PC $389 R)r Ihc AT $757 


Computer Products 

1700 Still Meadow Cove Round Rock. Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-d^. money-back guarantee 
less shipping cost. No surcharge for MasterCard. 
VISA, COD. or cashier’s check. Fortune ICKX), 
university, and institution purchase orders accepted 
with approved credit. Phenomenal savings with 
a one-year warranty. 

Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 

Sat. 9 a.m.— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 

Order Toll Free 

800 - 234-4442 

Tech Support: 512-250-8202 



Get there fester 
with our frequent 
filer progrfrn. 


File Lnyout Recor4s Write Print 


'SSSgSSSSSM 

Inteliisent ThmghtMere 
222 CnwtliMi »riu«, Siiie 10S 
C«Mbri49e. m 81781 


I Lfttg: S;ta. ftMen; II 
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Mailing labels with a single keystroke. What could be faster? 

FVom mailing lists to inventory control, from 
form letters to payroll and personnel files, 
RapidFile” lets you get where you’re going faster. 

It’s the versatile, easy-to-use file manager that 
lets you breeze through virtually any filing task. 

RapidFile is the fastest file manager, with 
up to twice the speed. And twice the on-disk 
storage capacity of any other file manager you 
can buy. 

RapidFile’s visual report writer makes it a 
snap to crank out preprinted forms, checks 
or mailing labels. Its form letter function lets you 
create memos or mailmeige with no program- 
ming at all. 

And with RapidFile, everything is on one 
disk. Which sure beats changing disks all the 


time. Especially for laptop and portable 
computer users. 

And RapidFile is the only product of 
its kind that gives you the choice of pull- 
down menus or a Lotus* l-2-3*-like inter- 
face. And get this— RapidFile lets you 
share data quickly and easily with dBASE* 
FVamework* 1-2-3, PFS:“ Professional 
File and ASCII files. 

Best of all, RapidFile is made by 
Ashton-Thte* The same people who make 
dBASE products, the laigest selling data- 
base management systems in the world. 

So you can count on all of the service and 
support you’ll ever need. 

TVy out RapidFile’s many features and capa- 
bilities for yourself with a RapidFile Sampler 
disk for only $9.95f 
Just call (800) 

437-4329, Extension 
274** to order one. 

Or ask for the name of 
theAshton-Tkte 
dealer nearest you. 

Either way, you’ll 
see how to make your 
filing really fly. 

ASHTON TATE’ 


ASHTON qXTE 


rapidrle 



•WTiite supplies last.**ln Colorado. ca!l(303)799-490n, Ext. 274. RapidRle runs on IBM*PCi»rlO(n>r«m)paUNe.AI«tnins Ml IBM PC Sel,3Comf3+r»ndNoveirAdvan«d NelwarcWnetworks.TYademarks/owner 
RapklFlIe, FVanpKwk.dBASE.AshUvi Ttte/AshUm 'IkteCkinnratkin; Lotus, 1 2 3/Lolusl)evel()pnient Corporation; PFSi/Sonware Publi.shing('x)fpuraUon;IBM/Inlernalicina] Business Machines Corp.;3Corn.3-*-y3ConiCorp.: 
Novell, Netwara/Novell.lnc. RapidFile is written in MMSFORTH 0 1984 Miller MicrotxunpuU-r Services. 0 1987 Ashton TUe Corporation. All rights reserved 
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DATABASE MANAGEMENT 


ITOIEQ 

DATABASE 


RELAOtm DflABm 
TAKING THE MIimCSOJND 


R elational database programs — 
which might better be called “mul- 
tifile database programs” — 
have taken over the great middle gnxind of 
the PC DBMS software market. 

Even among those users whose needs 
can be met with single-file (or flat-file) 
database programs like the 24 products re- 
viewed in the previous issue of PC Maga- 
zine. the comparatively powerful, flexible, 
and difficult-to-use relational programs are 
in wide use. 

At the same time, the PC database soft- 
ware market has clearly fragmented these 
relational products into two categories: ( I ) 
those that, by including a programming 
language, allow construction of complex 
systems, linking many steps, often under 
menu shells written for those systems in 
that programming language; and (2) those 
that, by personal computer standards, are 
unquestionably relational yet do not offer a 
programming language and thus provide 


Straight relational 
databases are in a market 
squeeze, threatened by 
tnore-powerful 
flat-files and a growing 
number of easy-to-use 
programmable databases. 


less flexibility and tool-making potential. 
The latter, however, may instead offer 
such rewards as speed, economy, and ease 
of use. 

So we have divided relational PC data- 
base programs into those two groups — 
with and without integral programming 
languages. In this issue you’ll find reviews 
of nine PC DBMS programs sans lan- 
guage; in the next issue look for reviews of 
43 more relational databases, all with their 
own programming languages. 

MULTIFILE RELATIONAUTV Few 

terms in the personal computer lexicon ate 
so widely misused as the word relational, 
and few PC topics ate so widely misunder- 
stood as the idea of relationality in data- 
base programs. Indeed, those of us who 
develop, sell, program in, and use rela- 
tional databases on PCs use the term very 
differently than do those working in the 
I minicomputer and mainframe worlds. 
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Among PC users, relational database for paying the utility bills for that address None of which is to say there aren’t 
has come to mean “a database that can and how can he be reached? And what is some exceptionally good programs in this 

draw information from more than one nie the current balance due on the ac- middle rank, 

at a time.” count?” — the DBMS program uses these 

Thus, when Wayne Ratliff wrote the relations to search successively through DBMS POWER PowerBase, for exam- 
pioneering Vulcan while working at Cal- several Tiles, gatherthe necessary informa- pie, has been an Editor's Choice in previ- 

tech’s Jet Propulsion Lab, then helped turn tion, and present it on-screen or in a printer ous Project Database comparisons and te- 

it into one of the best-selling PC hits of all report. mains an exceptional program. In lieu of a 

time — as Ashton-Tate’s dBASE II. then One file might be a customer-names- programming language, it offers excep- 
dBASE III — the program was tagged as and-addresses file, one might be a history- tional ease of use and a wonderful "data- 

"relational” becau.se (in the dBAS£//ver- of-service-by-address file, and one might zoom” feature that lets users move imme- 

sion) it could gather data from a munificent be an accounts receivable file. The cus- diately from any field on a screen to the 

two files at a time. That may be barely re- tomer file and history-of-service files underlying linked data. It’s possible to cre- 

lational, but relational it is, in the PC defi- might be linked by the common relation, ate two-way Zooms between files, and 

nition of the term. or field, street address, and the customer even to Zoom up to ten levels deep — then 

And when Wayne Erickson wrote RIM file and the accounts receivable file might back out. 

(Relational Information Management) to be linked by the common relation custom- That’s how those users new to comput- 

tackle problems with Boeing’s heat-shield er number — but there might be no com- ers thought they were supposed to work; 

tiles on space shuttles, then founded Mi- mon relation between the history-of-ser- it’s a “gee whiz!” feature that endlessly 

crorim and published for PC users another vice file and the accounts receivable file, delights users in its simplicity and direct- 

big hit pnxluct called R:base (ba.sed on because the DBMS program would con- ness. It also demonstrates why savvy data- 

RIM), it was called “relational,” too, nect them thrrxigh the first two links. ba.se users might well choose a program 

since it could draw information from many from among this group, rather than one of 

files. DBMS WILDERNESS? In examining the better-known titles in the programma- 

In the big-iron world of minis and the division of relational DBMS programs bic-relational group, 

mainframes, relational mfcans a lot more for PCs into those with and without inte- So why isn’t /'oivcrBaic better known? 

than merely access to data in multiple files, gral programming languages, it’s striking Formerly published by PowerBase Sys- 

(See the sidebar “Beyond ‘Nextness’ and how many of the best-known and most- terns, the program languished for a while 

Trickiness.”) But whether or not PC data- widely-used relational database programs during a critical period of growth and de- 
base programs meet the tests for relationa- have, or have lately added, programming velopment in the PC database market. For 

lity applied to products developed for larg- languages. In a way, our middle group of a long time , for example , PowerBase 

er computers, the ability to open and use DBMS programs without programming didn’t support the subdirectories and 

data from several files at once to answer a languages may be on its way to becoming a PATHing added to MS-DOS in DOS 2.0. 

user’s query, or print a reprrrt, is an im- no-man’s-land, a kind of database wilder- That developmental lethargy gave other, 

mensely powerful idea. ness. perhaps less-capable programs a head 

And that idea has come to lie at the It’s being squeezed from below by so- start. 
heartofPCdataba.se management. phisticated single-file DBMS programs Eventually acquired by Compuware, a 

sueb 3sRapidFile.Q&A,astdPFS:Profes- respected Detroit-based vendor of main- 

CLOSE “RELATIONS” The means sional File, which increasingly include frame software, PowerBase has been sub- 
used to link, or relate, the data in those sev- such big-time data management features as stantially updated and is once again getting 

eral files gives rise to the term relational. data typing and verification. the kind of support that it and its users have 

Imagine all the data in each file forming If the greatest benefit of the.se relational deserved. It remains one of the best-de- 

a table, with column headings for catego- programs in the middle is seen as ease of signed, most-usable database programs 

ties of information and each tow consist- use, they’re also being squeezed hard from available, 

ing of the information available in those above— by such easy-to-use products as 

categories for an entry in the file. Now Paradox. And if their advantage is sup- PEACE, LOVE, AND DATA Sequitur(a 

imagine that we create “relations” among posed to be lower cost, they’re also being text-oriented database, and for that reason 

those tables — shared information that al- challenged by the various “dCLONES,” not reviewed here) is another old-timer 

lows us to associate table 1 with table 2, ta- or <fBA5£-compatibles, such as dBXL. that has continued to stay alive and grow in 

ble 2 with table 3, and so on. which are often priced much lower than the face of the avalanche of advertising and 

That, in PC terms, is a relational data- these programs yet positioned solidly in publicity for better-known products like 

base. the highest-functionality group. dBASE and R.base. It was godfathered by 

When we turn to the database to answer Those considering one of these prod- Lee Felsenstein (also principal designer of 
a query — for example, “What was the ucts might thus want to wait and peruse the the Osborne computer) and a handful of 

date electricity was connected to the house entries in our third and last installment of others in Berkeley’s Community Memory 

at 1 104 Maple Street? Who is responsible Project Database before making a choice. Project during the heyday of the (Comput- 
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At last getting organized 
is painless with Nutshell Plus 



In the past, when choosing a database, you had 
to sacrifice ease of use for power, and flexibility for 
programming skills. 

f4o more. 

Nutshell Plus offers you the simplicity of file man- 
agers with the potency of reiational technoiogy to 
streamline management of your business information. 

While there are relational databases with program- 
ming capability, they're not for everybody. Not everyone 


wants to -or knows how to -program special routines 
to suit in-house needs. 

What's needed is a database for the rest of us. 

Imagine that instead of creating a monstrous single 
file of data, you can create logically linked files that 
pull related data from one to another, saving you time 
and keystroking, and preventing errors from redundant 
data entry. You don't have to program, but you can 
create macros. 



Move dala from file to file automati- 
cally by linking up to 10 field pairs. 
Here a unique account number links 
the Client File to the Order File, and a 
Product Code links the Product File to 
the Order File 


Create customized layouts to suit your 
information needs and fit your busi- 
ness forms. Here are two layouts in 
one file: an Order Entry Screen and an 
Invoice to fit continuous-form paper. — 


Format data as you wish, including 
optional use of dollar sign and number 
of digits in numbers, left and right justi- 
fication of data, and five ways of dis- 
playing the date 


Nutshell Plus is features-rich. With it, you can also: 

• Create a form letter in a field 

• Print to screen to preview the exact appearance of 
your data 

• Insert the current date and time with one keystroke 

• Change field type 

• Eliminate empty space between and within records 
when printing 

• Preset data to avoid rekeying of repetitive data 

• Use the exponentiation operator in calculation 


Nutshell Plus runs on the IBM and IBM- 
compatible PC, XT. AT, and PS/2s. It 
requires 384K and DOS 2.0 or higher. 


formulas 

• Read files you created with Nutshell, its flat-file 
cousin 

Visit your nearest retail dealer and try the Nutshell 
Plus Guided Tour Disk, then buy Nutshell Plus. 

At $295 we think you'll find a lot to like. 

For the name of your nearest dealer carrying 
Nutshell Plus, call the Canterbury International Sales 
Office at 1-800-637-8385 (outside of Massachusetts) 
or (617) 881-7404 in state. 


Nutshell is a registered trademark of 
Nashoba Systems. Inc. 


CANTERBURY 

Intermtiom^ 

Distributor of microcomputer hardvrare arni software 
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■ RELATIONAL DATABASES 


BEYOND “NEXTNESS” AND TRICKINESS 

Thoughts on ‘ ‘relationality” from a founding father. 


O ur sloppy use of the term relational 
pains Ted Codd. And well it might. 
For what Dr. Edgar F. Codd — ex-IBM 
scientist, now president of the Relational 
Institute and chief scientist of Codd and 
Date International, an eminent consult- 
ing firm — wrought with his “Relational 
Model” was nothing less than a revolu- 
tion in how we think about storing and 
managing data on computers. 

And it involves a lot more than just 
being able to dip into two or more data- 
files to get answers to our queries. Before 
Codd’s pioneering paper in Communica- 
tions of the ACM (}une 1970), large-scale 
databases were organized according to 
the hierarchical or network models. That 
paper, capping 30 years’ work at IBM for 
Codd, won him the prestigious Turing 
Award in 1981 . Mote importantly, since 
that publication of Codd’s relational 
model, the trend for computers of all 
sizes overwhelmingly has been toward 
products more or less relational. 

Unfortunately, Codd would say, it’s 
been less rather than more. 

Codd kicked up a lot of dust in com- 
puter science circles 2 years ago, when 
he codified (sorry) his views on what it 
takes for a database program to qualify as 
Uuly relational into a series of 12 rules, 
published as a long and difficult piece in 
Computerworld. Setting out all 12 rules 
in detail would require a lengthy 
book — a book in fact now being finished 
by Codd, and due out from Addison- 
Wesley this fall. But if pressed, Codd 
will emphasize two areas where today’s 
databa.se products typically fail to meet 
his criteria. 

The first echoes the mathematician’s 
“operational closure” rule. In arithme- 


tic, for example, if an operator operates 
on numbers, what you get back ate . . . 
numbers. Not oranges or Chevrolets or 
a.steroids, but numbers. By the same to- 
ken, Codd insists, when a database oper- 
ator (command) operates on a table — and 
the concept of all data represented as 
two-dimensional tables is central to the 
relational model — what you should get 
back is a table. 

Not, as some programs produce, 
something different from and fundamen- 
tally less powerful than the tables in 
which the <kta is stored. 

Codd argues that very often when we 
turn to a database with a query, we don’t 
know yet exactly what it is that we want 
to know. “When we extract data from a 
databa.se, we often don’t know what’s 
there, and so we function like a detec- 
tive,” Codd says. “We a.sk questions 
which lead to other questions. Much like 
the detective, we don’t know what we’re 
after ’til we get some leads. ” 

Thus the process of querying the data- 
base and getting an answer should help 
us see what it is we really need. It should 
also provide what by necessity are only 
intermediate answers in the form of new 
tables, upon which we can once again 
perform an operation. Otherwise, pro- 
grams return lifeless answers: if the an- 
swers are not what we may now realize 
we were seeking, they cannot be used as 
the basis for further, more-precise inqui- 
ries. 

Put mote formally, every command 
in a truly relational system takes relations 
as operands, and produces relations. 

(Todd also argues for the importance 
of the structure of those tables in which 
data is stored by a tmly relational pro- 


gram. Those tables must have no dupli- 
cate information (indeed, in a relational 
database passing Codd’s tests, no data is 
ever duplicated); we must be able to reor- 
der rows at will, without affecting the da- 
ta’s integrity; and likewise, we must be 
able to shuffle column headings without 
losing data. 

To build tables that function other- 
wise, Codd argues, relies on the concept 
of “nextness,” or a specific order to the 
rows or columns of data — that is, which 
row (read; record) of data comes next, 
and which next after that, and which next 
after that — an inherent flaw in every da- 
tabase designed before the relational 
model. Getting away from what Ted 
Codd likes to call “tricky ways” of han- 
dling data — such as ordering rows — is at 
the heart of the relational idea. 

The relational mtxiel, after all, is in- 
tended to produce a uniform interface 
that everyone from data administrator to 
data clerk to corporate executive can 
readily understand and use. Needing to 
know about and deal with structural vari- 
ations built around “nextness” desuoys 
that consistency and ea.se of use. 

Despite his years at IBM and the com- 
pany’s recognition of his contributions, 
Codd gives IBM — and virtually every 
other DBMS vendor — poor grades for 
fully adopting the relational model in 
current products. In Part 2 of this explo- 
ration of Codd’s work and model, which 
will appear in the next issue, we’ll look at 
how he evaluates many of the better- 
known database programs, from main- 
frames to PCs. 

A hint; that big best-seller you’re 
thinking of doesn’t fare very well. 

— Jim Seymour 


er) Power to the People movement. 

The Community Memory project grew 
out of a desire by Felsenstein and his co- 
horts to diffuse the power of the computer 
widely through society. With Berkeley as 
a rich and fecund testing ground, the plan 


was to distribute terminals throughout 
neighborhoods, so Everyman might tap 
the power of centrally stored databases. 
The focus on terminals and shared logic 
was soon overrun by the rapid advance of 
the powerful, freestanding personal com- 


puter; and today, when we look back, the 
populist zeal of those Bay Area hobbyists 
and crusaders may seem quaint to some. 

But no one who looks at Sequitur can 
fail to re.spect the exceptional work done 
by Community Memory in developing the 
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Case History#60302 



“With branches in North America, 
England. Switzerland, Australia, 
New Zealand, and Hong Kong, we 
needed a database solution that 
could run on a world of different 
PCs, LANs and minicomputers,” 
said Eva Nohra of Drake Interna- 
tional, one of the world’s most suc- 
cessful personnel service agencies. 
“We chose DataFlex for all our in- 
house programming because it gave 
us this needed cap^ility while pro- 
viding a standard interface that 
looks and performs the same on a 
stand alone PC as it does on a LAN 
or Micro VAX.” 

No programming changes 
required from system to system. 
“DataFlex delivers, by far, more 
combinations of hardware and 
operating systems than any of the 
competition, and DataFlex source 
code is transportable, without 


change, to every supported system. 
That’s very important to Drake 
International because it gives each 
office the flexibility to acquire the 
computer hardware that is best 
suited to a situation without worry- 
ing about re-inventing the wheel 
and spending a fortune on program 
development. All we need to do is 
instidl the run-time module for the 
desired system and we’re up and 
running immediately with proven, 
standardized programming.” 

Easy to use for even the least 
technical operators. 

“A major component of our recruit- 
ment and placement operations 
involves mailing lists. DataFlex’s 
capability to quickly generate 
reports utilizing a wide range of 
variables is extremely important.” 
explains Nohra. “DataFlex’s in- 
tuitive ‘Point and Shoot’ Query 
technique makes it easy for non- 
technical operators, even those lacking 
previous knowledge of program- 
ming or query language sjmtax, to 
be productive after only minimal 
training. There are a lot of products 
which promise the world, but for 
Drake, DataFlex has really delivered.” 
Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataF’lex Demonstration Diskette. 

Tbll Free Sales Lines: 

Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 


“Lots of DBMS/4GL products 
promise the world... 
DataFlex delivered it for 
Drake International.’’ 

Ei a Nohra, Drake International, Toronto, Ontario 



Phone ( 


FAX; 


(305) 


238 


0017 


Data Access Corporation 
14000 S.W. 119th Avenue 
Miami, Florida 33186 
(305) 238-0012 

TELEX: 469021 Data Access Cl 


FREE SELF-RUNNING DATAFLEX DEMO 

(PC-DOS/MS-DOS ONLY) pcm 4/26/88 
Find out more about DataFlex's ease of use and programming power. 

Mail this coupon today for your free self-running demonstration diskettes. 


Company 

Address. 


For more information, call from your modem 1-800-444-8080 
(300-1200 baud, 8 bit, no parity 1 stop bit) and enter the access 
code FLEX 16 when pr«mpte<l. 


I How many computer systems are in use at your company? 

I Do you use a Local Area Network or Multi-User computer? 

I Data Access Corporation. 14000 S.W. 119 Avenue. Miami. Florida 33186 
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MiCROFrAME 386 


the micro motherboard with mainframe power 



fW'- 


P owerful, new designs demand a powerful, new 

motherboard. MicroFrame 386 meets this demand 
by combining AT compatibility with the power of 
the 80386 microprocessor. 


MicroFrame 386 is the smart, cost-effective way to upgrade 
your system. 

Move up to the power of the 80386 microprocessor and 
start running at mainframe speeds today. 


“In the AT arena, the Monolithic 
Systerhs' MicroFrame 386 
board stands out. Compact, 
up-to-date, and fast, 
it's a superior design that you 
won't soon outgrow. " 


Carefully engineered for reliability and performance, Micro- 
Frame 386 is the one AT motherboard that doesn’t cut 
corners. MicroFrame 386 features a fully IBM*-compatible 
BIOS from AMI*. All mounting standards, on-board con- 
nectors and expansion slot spacing are fully IBM-compatible. 

Use of the Chips and Technologies CHIPSct* simplifies con- 
figuration and insures compatibility with existing software 
and future software upgrades. (The register-level AT compat- 
ibility provided by the CHIPSet is required by IBM’s 
OS/2*.) The versatility and reliability of MicroFrame 386 
make it the perfect chcMce for new designs. 

MicroFrame 386 is also the perfect board for upgrading 
existing systems. Replacing your AT motherboard with the 


Hardware Features: Full 32-bit 80386 micropro<£SSor O 
I6MH2 or 20MHz CPU speed 0 Six 16-bit and two 8-bit expan- 
sion slots O 1, 2, 4 or 8MB of 32-bit, zero wait-state RAM 
memory on-board 0 Socket for 80387 math coprocessor 0 
ROM-based set-up and diagnostics O Shadow RAM 0 On-board 
batteries 0 Keyboard-selectable speeds 0 Made in the USA. 


To order, contact a distributor in your area ex call toll-free 
1-800-525-7661 (outside Colorado). 



QRCLE 514 ON READER SERVICE CARD 


H4 tnvemesB Circle East 
En^ewood, Colorado 801 12 
(303) 790'7400 Telex: 221126 


CONlAaiHEDISIRiBUTORNEARESrYOU 

Digical SoluciacM, Inc. Denver Tedli Computtn Pacific BustncM TDl Trioom 

Markcca, Georgia Englewood, Colorado Data Syacema, Inc. Stoughton. Massachusetts West Hampstead, New York 

(404)955-4488 (303)799-9229 DubUn, CaUfomia (617)821-2050 (516)483-9700 

1-800-241-6651 (415)828-9410 1-800-874-2661 

#ianlon Gouamroart Buyarc MSC products ore isted or^ the GS^ schedule 

*AM1 is a trvkmwk of American Meptrends, Inc; ‘IBM ind OS/2 are tradenurks of International Business Machines. Itk.; ‘CHIPSet is a trademark of Chips and TcdutologMs, Inc. 
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program. Felsenstein likes to joke that the 
product was named Sequitur so that when 
innocents asked “Why that name?” he 
and his colleagues could exclaim, “Be- 
cause that means all the others are non se- 
quiturs!” 

Whatever the inspiration for the name, 
the product remains interesting, a bit 
quirky, and very powerful. 

SQUEEZED IN THE MIDDLE Per- 
haps your database management needs can 
be handled with one of the higher-end flat- 
file programs reviewed in the previous is- 
sue, in the first part of Project Database. 
Perhaps they can only be met with the 
power and flexibility of one of the pro- 
grammable relational products coming up 
in the next issue. 

But although the relational programs 
without integral languages hold an ever- 
shrinking middle ground between those 
groups, don’t write them off too srxm. 

For example, WordPerfect Corp.’s 
new DataPerfed (which was scheduled to 
be released late in January, after press 
time), has powerful links to the company’s 
top-selling word processing program, 
WordPerfect, which make mail list man- 
agement a snap. DataPerfed will be most 
useful to those using WordPerfect, but that 
includes a lot of people. 

At best, new introductions to this mar- 
ket are bringing unique solutions to busi- 
ness problems. If nothing else, the pro- 
grams reviewed here are survivors. 

— Jim Seymour 


Jim Seymour is a contributing editor of PC 
Magazine. 

Cornerstone 

Infocom has packed a respectable number 
of features into its $99.95 relational data- 
base, Cornerstone, Version 5.21 . While it 
can’t compete with high-end packages, the 
program certainly has an edge in the low- 
price market, where most products have 
no relational capability. 

As you might expect from a vendor that 
has made its mark with interactive fiction, 
Infocom has provided a very attractive 
user interface for this program, combining 
menus with a command line. You create a 
string of commands either by typing the 


OUR REVIEWERS 


Greg Alwang is a consultant and writer 
for Soft Industries Corp., a microcom- 
puter consulting firm based in South- 
ington, Connecticut. 

Bruce Brown, a principal of Soft In- 
dustries and a frequent contributor to 
PC Magazine, has taught computer 
courses at several colleges. 

Kate Emery, a computer consultant 
with Soft Industries, is primarily in- 
volved in applications development and 
troubleshooting for DEC minis and PC 
compatibles. 

Mike Falkner is an independent mi- 
crocomputer consultant based in Sacra- 
mento, California. 

Henry Fersko-Weiss is a free-lance 
writer ba.sed in Warwick, New York. 
He is a regular contributor to several na- 
tional publications. 

Robert Kendall is a free-lance writer 
and editor specializing in computers. 
Paul Lang, a faculty member at New 
York University’s School of Hotel and 
Restaurant Management, is retained as 
a systems consultant by .several region- 
al developers and operators of hotels 
and re.stauranLs. 

T. J. White is an independent micro- 
computer consultant ba.sed in northern 
California. He specializes in office 
automation technology and microcom- 
puter application Uaining. 

Steve P. Williams of Stamford, Con- 
necticut, is a quality assurance manager 
for Standard & Poors Trading Systems 
in New York City. 


first few letters of each command and 
pres.sing the Spacebar to fill in the rest 
automatically, or by selecting commands 
from a menu just below the command line. 

At each stage, you’re prompted for the 
next command; a new menu then presents 
your available options. If the command 
string must include the name of a file, 
field, or set of saved criteria, the menu will 
present you with all the appropriate names 
you’ve created. 

To make things even easier, there’s 


context-sensitive help that incorporates the 
names of your flies and fields into its mes- 
sages. An excellent interactive on-disk tu- 
torial will help the novice user get started. 

The documentation is quite good. Al- 
though it neglects to provide instructions 
for making the program self-booting from 
a floppy disk, you will probably want to 
run it from a hard disk (as with most data- 
bases). An AT is also advisable for Cor- 
nerstone, since it’s a sluggish performer 
on an 8()88-based PC. Even screen scroll- 
ing and cursor movement are agonizingly 
slow on the less-powerful machine. 

Cornerstone provides a good range of 
options for data entry. There’s automatic 
range te.sting, and you can specify default 
values, mandatory fill, and unique entries. 
The program understands such entries as 
Today, Next Monday, and Last Month 
and will convert each of them to the appro- 
priate date. You can also specify a list of 
values from which you must select to fill a 
particular field; you can then type only the 
fust few letters of the value and have Cor- 
nerstone automatically fill in the rest. If 
you’ve forgotten which values are valid, 
pressing F5 will show you your options. 

Another nice feature lets you designate 
a field as a subrecord, which can contain a 
number of subficlds. Creating subrccoids 
within a file can provide an easier alterna- 
tive to creating two separate files and link- 
ing them relationally. 

For the sake of simplicity. Cornerstone 
relies heavily on on-screen forms. To se- 
lect records, you enter your selection crite- 
ria after the appropriate field names in a 
blank form. Using AND or OR specifica- 
tions, you can link several forms to per- 
form Boolean operations. 

If you wish to change the way your data 
is displayed, you’re presented with anoth- 
er blank form representing a record. You 
can then use the cursor to move fields 
around on the form or change their display 
lengths, hide field names, and add fixed 
text. And for later use, you can save nu- 
merous different display format or selec- 
tion forms. 

FILE LINKING AND REPORTING 

Cornerstone is somewhat limited in its re- 
lational capabilities. You can view or gen- 
erate a report on only one file at time. If 
you wish to view or use information from 
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I remember when presentations 


were an ordeal. I had to hire an 


, proof the art, 


get it 




or made into 


These days, I use Diagraph’s typBfaCES and pre-drawn symbols 


turn my into a graphic workstation. I can finish a project in 


to 


instead of 


. With Diagraph, creating presentations 

I 


is a piece of 


Use Diagraph to turn your ideas, concepts, 
plans and data into diagrams, maps, flow 
charts, signs, forms and organization charts. 

Diagraph comes complete with over 2,200 
high-quality symbols and 13 typefaces. 
Thousands of optional symbols and 20 
typefaces can be ordered from our catalogue 

Diagraph is available from the IBM PCIXT/AT, 
IBM 327D, PCIAT, PSI2, IBM compatibles and 
HP desktop computers. The IBM Enhanced 
Graphics Adapter (EGAI, Video Graphics Array 
(VGAI and a wide variety of plotters, printers 
and film recorders are supported. 

For additional information, including a free 20 page color 
brochure, call or write: 

Computer Support Corporation 
15926 Midway Road 
Dallas, Texas 75244 
(214) 661-8960 

Suggested retail: $395 

Diagraph is a registered trademark licensed to 
Computer Support Corporation. 

IBM is a registered trademark of 
International Business Machines Corporation. 
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one file in the context of another, you must 
link the files, create some new fields in the 
first file, and then specify that the values in 
these fields are to be derived from fields in 
the second file. On the positive side, you 
have a good assortment of math, financial, 
time, and date functions at your disposal 
for deriving values from different fields. 

In other areas, loo. Cornerstone often 
forces you to go about things in very awk- 
ward ways. If, for example, you decide to 
transfer last year’s records from your ac- 
tive file to a new file, you’re in for a cum- 
bersome proce.ss. You must select the re- 
cords you wish to move, save the selection 
criteria, export the file to ASCII format us- 
ing the saved criteria, import it under the 
new filename, and then delete the redun- 
dant records from the original file. 

To perform a global update on a text 
field, you must select all the records con- 
taining the string you want changed, as- 
sign the replacement string as a default val- 
ue for the field you want to update, and 
then issue a recompute command. 

Cornerstone has fairly limited report- 
ing capabilities. To define a report, you 
must select the records you want, sort 
them, define the display formal, then cal- 
culate totals and subtotals — each lime 
waiting for one procedure to finish before 
beginning the next. You can save report 
criteria for later use, but you must store se- 
lection criteria separately from the other el- 
ements. 



FACT 


FILE 


ComerMone, 

\fP.K»n 5.21 
InftK’om Inc. 

1 25 Canibndgc Park Dr, 
(•.imhndi*c.MA02140 

(617)492-««k) 
l.isi IVice: SW 95 
kwiulrfv: WK RAM. 
Iwo tiisk drives. 1X)S 2,ri tir laicr. 

In .Short: Ctirwruumv pn»vTdes an clctsant. 
casy-m-usc inierfacc and a gt)od number ol 
luncliiHis fiM’ its ukhIcsi price. Us sluggish 
pcfltmnance with very large files and its iini- 
iled rvlalitmal arnl n:pi>n-gcncraiing capabili- 
ties make it pmblematic I'orhcavv-duty data- 
ba-se \Mirk- Not copy pnrtcctcd. 

UHcU gaeUNHLADfcHafcHVKJfcUWD 



This is not a program for handling very 
large databa.ses, although it can process 
files containing up to 32,700 teconis. Af- 
ter watching Cornerstone devote 3 hours 
to importing a 30,000-record ASCII file 
and nearly half an hour to .sorting it, we 
gave up on running the remaining PC Labs 
tests on the large.st file size. 

If you need to generate complex reports 
or work with huge numbers of records. 
Cornerstone is no substitute for a high-end 
relational databa.se. If your needs are more 
modest, however, and speed isn’t a prima- 
ry concern, you would do well to consider 
Cornerstone for its elegant user interface 
and its impressive array of data entry op- 
tions. It would certainly prove a mote 
powerful alternative to many flat file pro- 
grams that are priced significantly higher. 
— Robert Kendall 

Enrich 

Enrich. Migent Software’s nonprogram- 
mable database manager, is described by 
its vendor as “the business applications 
generator." While the temptation may be 
to call it a forms generator, in reality the 
product’s true value lies somewhere be- 
tween those extremes. It is a very gotxl 
forms generator. But its lack of a procedur- 
al language precludes its classification as 
an applications generator. 

Hie market Migent claims to be target- 
ing is the small-business end user, and the 
structure of the product and its drxumenta- 
tion work well toward that end, if small 
business also means small application. 
The profile of this purcha.ser would in- 
volve limited exposure to DOS or other 
packages, a forms approach to a given 
problem, and limited application complex- 
ity. The buyer who fits this profile will be 
satisfied with Enrich and, with very little 
effort, will be able to create an input form 
and corresponding database. 

Migent never lost sight of its intended 
market when designing the Enrich man- 
uals. The documentation is lean, concise, 
and logically arranged — as far as it goes. 
The "Read This First” packet neatly ori- 
ents and directs the reader to the rest of the 
d(x;umentation. and it also serves as an in- 
stallation manual. There are three other 
booklets: Tutorial. Reference Guide, and 
Applications Manual. 


The Tutorial walks the user through the 
form/databa.se development process, tak- 
ing a step back to cover some basic hard- 
ware/DOS concepts. Lessons cover topics 
starting with the creation of a form/data- 
base. proceeding with revising and report- 
ing on a form, and then moving on to 
more-advanced topics like sharing infor- 
mation among several forms and doing 
calculations based upon situations and 
conditions. 

There are some shortcomings in the 
Reference Manual. It does not have its 
own index, but instead is referred to in the 
Tutorial index. The examples supplied for 
the middling to advanced topics are not 
sufficient, and the procedures are unclear. 
This lack of depth will be frustrating for 
any user who decides to venture beyond 
simple applications. 

What’s worse, we experienced a lot of 
trouble getting help from the technical sup- 
port staff at Migent. To be unable to per- 
form fairly simple tasks because help is un- 
available in any form soured our 
impressions of what might be an outstand- 
ing product in its class — it is hard to judge 
a function you cannot perform. 

The third booklet, which has its own 
floppy disk, is the Applications sampler. If 
you find forms that are similar to the ones 
you need, the sampler will be particularly 
helpful; otherwise, it is useful as an adjunct 
to the tutorial. 

There are other elements in Enrich de- 
signed with the end user in mind. The on- 


6&3 FACT FILE 


Enrich, X'ersion 1.2 
Migent St)fiwarc Iik 
PO Box 

liK’hnc Village. NV 

89450-6062 
(7()2)K.^2-.^700 
Eisl Price: Sl'X) 
Ke(|uire>: .^84K RAM. 
two disk drives. IBM I*C*iKconiputihlc. IX)S 
2.0«ir hiiLT, 

In Short: This pnigrani will be a uselul tool 
for simple, tomvorienled applieulums. Sup- 
port for the product may he a problem, espe- 
cially for help w ith the iiRHv-advarKod fea- 
tures Not copy pnitected 
OIBCLI WSf>NBEAD€nSERVK^CAflD 


Enrich 
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MULTIPLE DATABASES AT 
A GLANCE 


m 

nov« the cursor to the tiesired field location and pess .FIT!!.'. 



If you wish to alter the format for displaying your records. 
Cornerstone presents you with a form to edit. To change the 
position of the selected field ( indicated in reverse video), you move 
the cursor to the new Iwation and press Enter. 


" 

RCTUntB HBCMAKDISE BV CUSIWER 

1 


REPORT DATE : oaoaoam 

CUSTOHER t UikiUiU 


CUSTOKCR ORDER 1 aaumua 

TOTAL AHOlIKT ooooooonooooo 




CREDIT :?£$(«} NO (o) 



DOTE SHIPPED aaoooo&o 

CREDIT ISSUE DATE «wwwww> 



T010L hEIIIKHS 600 

nUEHOer. RLTlIim ANOUNT oooooo 


rowi raiioit - SeJnet ion o 

{ s.',.ri^;n.rtr“,r; r^r 

r Press ESC to exit | ' 

-1.'— » I J .[ l 



Enrich ’j sample report for merchandise return allows 
implementation of averaging and record counts as well as some 
date functions. The H and F in the left column stand for header and 
f(x>ter material; D .stands for detail. 



Files & Folders’ help screen includes an e.xplanation of the current 
menu and a description of each available function. 



Goldatabase’s Manage Database screen is where all the action is. 
including adding, modifying, searching, and printing records. 


1 Ip *1W 

jort 


. t Zip Code 

1 

1 Nam 

Text 


Address 

Text 


Citt^ 

Text 


State 

Text 


_ Zip Code 

Nunber 


Issue date 

Date 


Fee 

Nunber 


Nunber in fani l>^ 

Nunber 


Sort by which field? Position the cursor, then press < — 



You can temporarily sort on all of the fields in your Nutshell Plus 
database. You can then undo the sort quickly with menu commands 
or save it permanently by exporting the data to a new file. 
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line help is context sensitive and refers the 
user to specific manuals and pages for 
more information. The menu-driven, 
screen-painting apprxrach in this package is 
also suitable for its intended user. 

FORMS AND FUNCTIONS Itisea.syto 
create and mtxlify forms on the screen. 
First you lay out the prompts and the 
fields, along with any borders you want. 
You can further define the fields, includ- 
ing the type of information they hold (char- 
acter. date, numeric, or dollar), the origin 
or source of the fields’ data, which file 
should be updated by the information en- 
tered into the field, the appearance (inten- 
sity, underline, blink), patterning (such as 
a phone-number convention), and other 
miscellaneous field characteristics. 

There are some other nifty things that 
Enrich will do, such as changing the 
screen characteristics of a field depending 
on the value of that field. If, for instance, 
you want the data entry person to be aware 
of a negative balance upon retrieving the 
record of a particular client, you can set up 
the form to show the field in a reverse- 
blink mtxie if the value is less than zero. 

There is also a windowing function that 
allows you to work with .several forms at 
once. The .system assigns field names in- 
ternally and then allows you to refer to 
them, change them, or not use them at all. 
simply pointing to a field during any field 
definition function. 

One glaring limitation is the lack of a 
browse or zoom function; unless you pre- 
pare a report, the only way to view the data 
in your files is one at a time. Also, within 
the repotting function there is no simple 
way of automatically including all the 
fields in a particular form. The absence of 
these two factors makes viewing more 
than one record at a time a cumbersome 
clKrrc. This is not in keeping with an other- 
wise clearly defined strategy of making 
Enrich a tool for the unsophisticated end 
user. 

Another unreasonable limitation: En- 
rich will not allow you to sort on a number 
field in descending order. At some point in 
most users' relationship with the program, 
this refusal is bound to frustrate. 

Enrich's lack of any programming ca- 
pability precludes the development of a 
complicated application, but the product 


was not designed with that use in mind. As 
a low-priced tool for the low-key end user, 
it is a valuable, easy-to-master tool. If you 
expect your needs to grow beyond the ba- 
sics, however. Enrich will be a source of 
disappointment. — Kale Emery 

Files & Folders 

Looking for an inexpensive database pnv 
gram with a slick user interface — one 
that’s powerful and fast, has relational ca- 
pabilities, and has been around long 
enough to prove its worth in the market- 
place? If so. take a good look at Files <4 
Folders. Version 1.17. from Starcom 
Computer Corp. In a nutshell. F <S f is an 
intelligent, electronic filing cabinet. It is 
not programmable, but it offers some pow- 
erful data validation, math, and relational 
functions as well as password protection at 
the file level. 

To install F <S F on a hard disk, copy 
the Program disk and, optionally, the Tu- 
torial disk to the hard drive. The first time 
F <S F starts up, it prompts you for the type 
of monitor you’ll be using and the location 
of the key disk (if needed). The copy-pro- 
tected version uses the Program disk as a 
key disk, which has to be in Drive A: or B: 
whenever you start up the program. For an 
additional $35, the copy-protected F <S F 
can be exchanged for a non-copy-protect- 
ed version, provided your registration card 
has been sent in. 

F&F comes with an on-disk tutorial as 
well as a "Getting Started" tutorial .section 
in the manual; both tutorials give a clear 
understanding of the program’s basic func- 
tions. The on-disk tutorial can be run inter- 
actively or automatically as a demo. 

All F <t F commands and menus are ac- 
cessed via function keys FI through F8, 
with a different menu displayed at the bot- 
tom of the screen for each level of the pro- 
gram. During program execution, keys 
that aren’t used for the current menu 
choice are disabled — a nice touch for nov- 
ice computer users and those of us who 
make a habit of pressing the wrong keys. 

F8 invokes one of many context-sensi- 
tive help screens. These explain the overall 
function of the current menu and briefly 
define each selection available from this 
menu. A page number supplied on each 
help screen cross-references the manual. 


And for additional help, Starcom offers 
unlimited free technical support to all F <S 
F users. However, there is no toll-free 
number. 

PROGRAM PROCEDURES Data files 
in F <S F are set up in "folders” that con- 
tain "boxes" (fields) and "labels” (field 
prompts). Each folder contains one data 
file, and up to 30 folders can exist in one 
“cabinet” (directory). 

F <S F uses the concept of “picture pro- 
gramming,” whereby all the fields for a 
data file are painted on a data entry screen. 
Setting up a databa.se definition is ea.sy. 
Boxes, representing fields, arc placed on 
the entry screen, given names, and as- 
signed data types. Math equations can be 
set up for numeric fields, and text addition 
equations (concatenation) can be per- 
formed on text fields. F&F lets you test 
the equations with sample data before sav- 
ing them in the folder definition. 

Sort-key fields (indexes) can be created 
for each field while you are defining the 
database .structure. The.se fields provide a 
fast and efficient methixl of searching for 
records and are also u.scd to link separate 
databases. F&F sets up a binary tree for 
each sort-key field, so, unlike index files in 



FILE 


Files & Folders. 

VePiion FI7 
Siaanm C’onipuicr 
Ciwp 

22121 l7ihAvc. SH 
OlyinpK’ Hld|;.. # 1 10 
BiMhclI.WA 9X021 
l20h)4X6-<>404 
List l*rice: Copy-pn^cvled verNiiMi. $295; 
mw-copy-pitHccied version. $35 extra, plus 
rv{!istriition. 

Ki‘<|uin.’s: 256K RAM, two lloppy disk 
drives i>r hard diskdrive. IRM IX'or compat- 
ible. IX)S 2.0k)r later. 

In Short: This is an inexpensive relational 
database with a flashy user interlace, power- 
ful data validation and math lunctK>ns. and 
llexihle reporting capabilities. Binary’ sort 
trees allow’ fast and efficient retrieval of data, 
but they can lead to limitations in database 
si/e arxl importing speed. Ci>py protected 
(rKW-copy-prolecled versions available). 
gnClEWONREADERSERVlCtCAHD 
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i Relational Databas 

1 ^ * (Products listed in ascendir 

es; Summary of Features 

ig price order) 

Superbase 









Cornerstone 

Goldatabase 

$149.95 

$149.95 (witr 
GEM). 

$99 95 
(without 
GEM) 

Enrich 

$199.00 

$245.00 
(plus 
$245.00 
for Btrieve) 

Files & 
Folders 
$295.00 

Nutshell Plus PowofBase 
$295.00 $349.00 

Universal 
base Six 

$395.00 

1 PROGRAM SIZE 

$99 95 

iMtallad program tize (kllobytos) 

242 

654 

166 

166 

1,694 

349 

425 

13.000 

818 

Min. no. of program tiles 

2 

2 

3 

1 

8 

3 

1 

25 

2 

1 FILE STRUCTURE LIMITS 



Size of a S.OW-reconI file (kilobytes) 

694 

570 

1,050 

1,050 

745 

349 

1,050 

990 

624 

Field size (bytes) 

4.000 

80 

255 

200 

256 

78 

Unlimited 

80 

80 

Fields per record 

158 

300 

Unlimited 

300 

256 

125 

Unlimited 

64 

Unlimited 

Fields per database 

18,960 

300 

Unlimited 

3.600 

256 

375 

Unlimited 

Unlimited 

Unlimited 

Record size (bytes) 

3,800 

16,000 

Unlimited 

4,096 

Unlimited 

1,404 

Unlimited 

1,600 

Unlimited 

Records per data fiio 

32,700 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

65,000 

Unlimited 

65,534 

Unlimited 

No. of data flies per database 

120 

1 

999 

12 

Unlimited 

3 

1 

64 

Unlimited 

1 DATA FIELD TYPES AND 










1 MAXIMUM SIZES 










Character fields 

• (25Sbyti!S) 

• (Mbytes) 

• (255 bytes) 

• (200 bytes) 

• (1 byte) 

• (78 bytes) 

• (Unlimited) 

• (80 bytes) 

• (60 bytes) 

Long text fields 

• (4,000 bytes)0 

O 

O 

0 

o 

• (Unlimited) 

O 

O 

Nnmeric fields 

• (255 bytes) 

• (16 bytes) 

• (13 bytes) 

• (IS bytes) 

• (8 bytes) 

• (78 bytes) 

• (100 bytes) 

• (IS bytes) 

• (M bylts) 

Currency fields 

• (255 bytts) 

0 

• (13 bytes) 

• (15 bytes) 

• (2 bytes) 

o 

O 

• (17 bytes) 

• (Mbytes) 

Date fields 

• (255 bytes) 

• (8 bytes) 

• (6bylts) 

• (2 bytes) 

• (4 bytes) 

• (10 bytes) 

• (10 bytes) 

• (10 bytes) 

• (8 bytes) 

Time fields 

• (255 bytes) 

• (10 bytes) 

o 

• (2 bytes) 

• (4 bytes) 

• (8 bytes) 

0 

• (8 bytes) 

o 

Boolean fields 

• (255 bytes) 

o 

o 

o 

• dbyte) 

• (tbyte) 

0 

• (3 bytes) 

O 

(»bor fields 

O 

O 

• (TK bytes) 

O 

o 

• (78 bytes) 

• (250 bytes) 

O 

• (80 bytes) 

1 DATA FIELD ATTRIBUTES 


Tests for valid data ranges 

• 

• 

• 

• 

o 

• 

• 

• 

• 


(automatic) 

(user-defined) 

(user-defined) 

(user-defined) 


(user-defined) 

(automatic) 

(user-defned) 

(user-defined) 

Provides default values 

• 

• 

• 

• 

• 

O 

• 

• 

O 

Checks for specific velues 

• 

• 

• 

• 

0 

• 

• 

0 

• 


(user-defined) 

(user-defined) 

(user-defined) 

(user-defined) 


(user -defined) 

(automatic) 


(user -defined) 


• 

• 

O 

• 

0 

• 

• 

• 

• 

Provides autematic data entry tram 

0 

O 

O 

• 

o 

• 

• 

• 

• 

lookup table 




(user-defined) 


(user-defined) 

(user-defined) 

(user-defined ) 

(user-defined) 

Double-entry verification 

o 

• 

• 

O 

0 

• 

O 

O 

O 



(user-defined ) 

(user-defined) 



(user-delined) 




Requires all fields to be filled 

• 

• 

• 

• 

o 

• 

• 

• 

• 


(user-defined) 

(user-defined) 

(user-defined) 

(user-defined) 


(user -defined) 

(automatic) 

(user-defined) 

(user-defined) 

Offers "forced uppercase" option 

O 

O 

O 

• 

• 

O 

O 

• 

O 





(user-defined) 

(user-defined) 



(user-defined) 


Converts date formats 

• 

• 

O 

O 

O 

O 

O 

O 

• 


(automatic) 

(user-defined) 







(automatic) 

Increments fields 

• 

• 

o 

• 

0 

• 

0 

O 

• 


(user-defined) 

(user-defined) 


(user-defined) 


(user -defined) 



(user -defined) 

Unique fields 

• 

• 

• 

• 

0 

• 

• 

• 

• 


(user-defined) 

(user-defined) 

(automatic) 

(user-defined) 


(user -defined) 

(automatic) 

(user-defined) 

(user-defined) 

Fixed values tor data entry fields 

• 

• 

• 

• 

0 

• 

• 

O 

O 


(user-defined) 

(user-defined) 

(user-defined) 

(user-defined) 


(user-defined) 

(user-defined) 



Calculated fields on entry screen 

• 

• 

• 

• 

0 

• 

• 

• 

• 

Carryover tram previous record 

• 

o 

O 

O 

O 

• 

• 

• 

• 


(user-defined) 





(user -defined) 

(automatic) 

(user-defined) 

(user-defined) 

Error handling 

• 

o 

0 

• 

• 

O 

• 

• 

• 


(automatic) 



(automatic) 

(automatic) 


(automatic) 

(automatic) 

(automatic) 

Data dictlonary/calalog 

• 

• 

• 

O 

• 

O 

O 

• 

• 


(user-defined) 

(user-defined) 

(user-defined) 


(automatic) 



(automatic) 

(user-defined) i 

—Indicates Edrtoris Choice •— 'tes O— No N A*— Not applicable program does not have this feature. 
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Cornerstone 

Goldalabase 

S149.95 

Superbase 

$149.95 (with 

GEM). 

$99.95 

(without 

GEM) 

Enrich 

$199.00 

Xtrieve 

$245.00 
(plus 
$245.00 
for Btrieve) 

Files & 
Folders 
$295.00 

'.it 

Nutshell Plus PowerBase 

$295-00 $349.00 

Universal 
base Six 
$395.00 

DATA IMPORT EXPORT 

■ $99.95 

DIF 

• 

• 

O 

0 

• 

O 

• 

• 

• 

DBF 

• 

O 

O 

• 

O 

O 

• 

• 

o 

PFS 

• 

o 

o 

o 

o 

o 

0 

• 

o 

SDF 

• 

o 

o 

• 

• 

• 

0 

• 

• 

SYLK 

o 

o 

o 

o 

o 

o 

o 

• 

o 

WKS 

• 

o 

o 

• 

o 

o 

o 

• 

o 

ASCII 

• 

• 

• 

• 

o 

• 

• 

• 

• 

User-defined 

• 

• 

• 

o 

• 

• 

0 

o 

• 

^^^DATA MANIPULATION 

Max. no. of indexing fields 

Unlimded 

20 

Unlimited 

23 

20 

25 

Unlimited 

6 

5 

Max. no. of compound indexes 

None 

60 

None 

5 

20 

78 

Unlimited 

None 

15 

Unique index value 

O 

O 

o 

0 

O 

O 

O 

O 

• 

Respecify indexed fields 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Automalic index maintenance 

• 

• 

O 

• 

• 

• 

• 

• 

• 

RespecIfy file definition 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Multiple record deletions 

• 

• 

• 

• 

• 

O 

• 

• 

• 

Multiple record updates 

• 

• 

• 

• 

• 

o 

O 

• 

• 

Math updates 

o 

• 

• 

• 

• 

0 

o 

• 

• 

Text updates 

• 

• 

• 

0 

• 

o 

o 

• 

• 

No. of view tables 

1 

None 

None 

None 

255 

None 

Unlimited 

None 

Unlimited 

No. of ioln tables 

None 

None 

None 

None 

6 

None 

None 

10 

Unlimited 

No. of union tables 

None 

None 

None 

None 

None 

None 

None 

10 

Unlimited 

No. of append tables 

None 

None 

None 

None 

None 

2 

1 

2 

Unlimited 

Max. no. of open data files 

8 

t 

5 

12 

None 

3 

1 

10 

12 


Permanent 

• 

0 

0 

• 

O 

• 

• 

O 

• 

Temporary (tor duration of command) 

• 

• 

• 

• 

• 

o 

• 

o 

o 

Sorts on any field 

• 

• 

• 

• 

• 

• 

• 

o 

• 

Sorts on indexed field only 

O 

• 

O 

O 

O 

O 

O 

o 

• 

No. of fields sorted at once 

Unlimited 

20 

Unlimited 

5 

20 

78 

Unlimited 

N/A* 

5 


First occurrences 

O 

O 

• 

• 

O 

• 

• 

• 

O 

All occurrences 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Multiple fields (max. no.) 

o 

• 

• 

• 

• (20) 

o 

O 

• 

• (65) 



(Unlimited) 

(Unlimited) 

(Unlimited) 




(300 cliaraclers) | 

Case-sensitive 

O 

0 

• 

o 

• 

0 

O 

0 

o 

Whole word 

o 

• 

• 

o 

• 

0 

o 

• 

o 

Value or character range 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Wildcard or string segment 

• 

• 

O 

• 

• 

o 

o 

• 

• 

Null character search 

• 

• 

0 

o 

• 

o 

o 

• 

o 

Boolean 

• 

o 

• 

• 

• 

• 

• 

• 

• 

Compound Boolean 

• 

o 

• 

o 

• 

• 

• 

• 

• 

— Indicates Editors Chotco •— Yes 

N'A’ — Not applicabte; program does not have this feature 
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] Relational Databases: Summary of Features 

(Products listed in ascending price order) 


Cornerstone Goldetabase 


Superbase 
$149.95 (with 
GEM). 

$99 95 
(without 


Xtrieve 

$245.00 
(plus 
$245 00 


Fites $ 
Folders 


a. - Universal 

Nutshell Plus Power Base base Six 


QUERY FACILITIES | 

$99.95 

$149.95 

GEM) 

$199.00 

for Btrieve) 

$295 00 

$295 00 

$349.00 

$395.00 

Query by example 

O 

0 

O 

O 

O 

O 

O 

• 

• 

Query by forms 

• 

• 

o 

• 

O 

• 

• 

o 

o 

Multiple file access 

o 

o 

o 

• 

• 

• 

• 

o 

• 

Query editor support 

o 

o 

o 

0 

o 

O 

o 

• 

o 

Stored queries 

• 

• 

• 

• 

• 

o 

o 

• 

• 

■!r\J!iL»r^jr.rnjii;rAr.!;r.a 

Date arithmetic 

• 

• 

• 

• 

O 

o 

• 

• 

• 

Time arithmetic 

• 

o 

o 

• 

o 

o 

o 

o 

• 

Arithmetic functions 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Exponential functions 

• 

0 

• 

0 

o 

• 

• 

o 

• 

Trigometric functions 

o 

o 

• 

o 

o 

o 

o 

0 

o 

Financial functions 

• 

o 

o 

o 

o 

o 

o 

o 

o 

Aggregate (unctions 










Totals 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Subtotals 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Average 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Count 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Maximum 

• 

o 

o 

o 

• 

o 

o 

• 

o 

Minimum 

• 

o 

o 

o 

• 

o 

o 

• 

o 

Other 

• 

o 

o 

o 

• 

o 

o 

• 

o 


Standard deviation 

• 

o 

o 

o 

o 

• 

o 

o 

o 

Variance 

• 

o 

o 

o 

0 

o 

o 

o 

o 

COMMAND 

Static menus 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Dynamic menus 

• 

• 

• 

o 

• 

• 

• 

o 

• 

Typed commands 

• 

• 

• 

o 

o 

o 

o 

• 

o 

Support mouse 

o 

o 

• 

0 

• 

• 

0 

• 

o 


Automatic recording 

o 

o 

o 

o 

• 

o 

• 

o 

o 

Keystroke macro 

o 

o 

o 

o 

• 

0 

• 

o 

o 

Macro language 

o 

• 

o 

o 

• 

o 

o 

o 

o 


No. of screens per file 

1 

10 

Unlimited 

1 

1 

1 

Unlimited 

1 

Unlimited 

No. of files per screen 

1 

1 

1 

12 

8 

3 

1 

1 

12 

Screen definition 










Painting 

• 

• 

o 

• 

O 

• 

• 

• 

• 

Coordinates specification 

o 

o 

o 

o 

• 

o 

O 

o 

0 

Automatic field-name placement 

• 

o 

• 

o 

• 

o 

• 

• 

• 


^~—lndlcalM Editor^ Choice # — Vte <>— No N'A* — Notappbcabfe programdoesnothavethisleature 
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Cornerstone Goldatabase 


Supertase 
$149.95 (with 
GEM). 

$99 95 
(without 


Xtrieve 

$245.00 

(plus 

$24500 


Files ft 
Folders 


-A... Universal 

Nutshell Plus PowerBase base Sli 


OUTPUT FACILITIES 

■ $99.95 

$149.95 

GEM) 

$199.00 

for Sfriev^) 

$295.X 

$295 00 

$349.00 

$395 00 

Multiple tile reports 

N/A- 

Unlimited 

3 

5 

8 

3 

Unlimited 

5 

Unlimited 

Page breaks 

• 

• 

O 

• 

• 

• 

• 

• 

• 

Breaks when fields change 

• 

• 

• 

• 

o 

• 

• 

• 

• 

Report delinition method 










Painting 

• 

• 

o 

• 

o 

• 

• 

O 

• 

Forms duplication 

• 

o 

O 

• 

o 

O 

• 

• 

• 

Automatic 

• 

o 

• 

o 

• 

o 

• 

• 

• 

Predefined mailing labels 

O 

o 

• 

• 

o 

o 

O 

• 

O 

Stored report definitions 

• 

• 

• 

• 

• 

o 

• 

• 

• 

Line'based 

• 

• 

o 

o 

• 

• 

• 

• 

o 

Form-based 

• 

• 

• 

• 

o 

• 

• 

• 

o 

Custom 

• 

• 

o 

• 

o 

• 

• 

• 

• 


Change default directory 

o 

o 

• 

• 

• 

• 

• 

• 

o 

Access from another directory 

o 

o 

• 

0 

• 

• 

• 

o 

o 


Passwords lor databases 

o 

• 

• 

• 

• 

• 

o 

• 

• 

Passwords for files 

o 

• 

• 

• 

• 

• 

o 

o 

o 


Application generator 

o 

o 

o 

• 

o 

o 

o 

o 

• 

Menu generator 

o 

• 

o 

o 

• 

o 

o 

o 

o 


Cost of telephone support 

Free 

Free 

Free 

Free 

$200^year 

Free 

Free 

Free 

30 days 










Free; then 










$150/year 

Automatic on tine help 

• 

• 

O 

• 

• 

• 

• 

• 

• 

Tutorial 

• 

O 

0 

• 

0 

• 

• 

• 

O 

Prompt messages 

• 

O 

o 

• 

o 

• 

O 

• 

• 


• ‘ — Indicates Editors Choice # — Mas — No N'A* — Not appbcabte program does not have this feature 
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Now that there's an 
put your old ideas about m 

PC Coordinators have been debating the made IRM A'the PC-to-mainframe industry 
viabilityofMadntosli-to-riiaii-iframe links fora standard has come to the Macintosh n”and 
couple of years now. With opinions varying Macintosh SE.” 

from impeccable to imfrassible. How does that help you? V\fell, MacIRMA 

But no matter what ideas you might have can support the DCA and IBM’ mainframe 
on the subject, they are now old ideas. file transfer software that you probably 

Because DCA has introduced MacIRMA“ already have installed in TSQ CMS and CICS 
And all the reliability and ease of use that environments. Allowing you to actually offer 

PCA ts a reffstatU trudamtrk and MacIRMA and IRMA arr tntdanarks of Cnmmunkatvms Associatei. Inc. Macinknh. Mtaniosh SE Macintosh E Switcher and Miiltifindcr 



for theMadntDsUyou can 
akifranie links in tneirplace 


your users a choice of eitlier Macintosh 
or IBM microcomputers while maintaining 
consistent 3270 connectivity 

And you can offer the same training and 
supjDort to each of tliem regardless of which 
microcomputer they choose. 

What's more, MacIRMAS 3270 emulation 
software is a true Macintosh application. 


It works witli a "mouse" pull-down menus, is 
compatible with Switcher " and Multifinder ^ 
programs, and suj^rts "copy-and-paste"to 
incorporate mainframe data into word 
processing or spreadsheets. 

And that’s just for starters. For the whole 
story call DCA, toll-free, at 
l-800-24HRMA,e5a.518. 

are triuienuirks of Apple 0.mputer. Ine IBM is a re^tercil tnuinnark of InltTfuitunutl Business Mttekines Carp. • ' I9B7 lyiffUil Communkatums AsstKittles. Inc. AU rip}tts reserved. 
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■ RELATIONAL DATABASES 


many other database programs, the sort 
keys are always maintained. You must be 
sure, however, to create all your sort keys 
when you set up your database; otherwise, 
you’ll have to revise the folder and transfer 
all the records from the old copy to the new 
copy in order to build a new sort key (bina- 
ry tree). 

Data can be output using a List & Sort 
command that lets you list any fields and 
any records, using specified criteria, to a 
workspace area in RAM. Once the fields 
are in the workspace, you can add or delete 
rows; son the data; add breaks on fields; 
insen subtotals, totals, and calculations; 
and print the data to a file or to a printer. 
But if you're dealing with a large data file 
and the records won’t fit in the workspace, 
you also can create a customized repon. 
The report writer allows you to include a 
report header, page headers and footers, 
up to five levels of breaks, and a report 
summary. Unlike List & Sort, a report def- 
inition can be saved and printed at any 
time. 

Besides single-file functions, F & F 
provides Remote Folder Functions that al- 
low you to link up to three databa.ses rela- 
tionally by a common sort key. Remote 
Folder Functions enable you to search for 
records in different remote folders and to 
save data to and from them. Completely 
automatic, these functions are saved with 
the database definition — which makes 
managing a relational system extremely 
easy, since you don’t have to worry about 
opening other folders for remote updates 
or even multiple-file lists and reports. 

Password security is allowed at the da- 
tabase (folder) level. Users can be given 
Save, Write, or Revise access to folders. 

Size and speed F & F k remarkably 
fast. Of course, the binary-tree .sorting 
method contributes to the .speed of data re- 
trieval, but you’ll also notice that screen 
updates are unusually speedy. This is be- 
cause the program writes directly to video 
RAM, bypassing DOS along the way. 
Data is updated in real-time mixle, and 
there are no preliminary steps involved; in 
other words, what you see on the screen is 
what’s stored in the data file. 

A couple of things to watch out for 
when creating database structures are the 
size of the sort-key fields and the number 


of keys. These two factors directly affect 
the maximum number of records allowed 
in a folder and the speed with which data 
can be imported to a folder. The larger the 
binary tree files ate, the fewer records can 
fit in a database and the slower the records 
can be read into a folder. If you have be- 
tween 20 and 25 characters combined in 
the sort keys, for example, you will be able 
to enter only between 20,000 and 30,000 
records. 

F <5 F is a flexible and easy-to-use rela- 
tional database manager, with many pow- 
erful functions available without the hassle 
of complicated commands and routines. 
These benefits make the program ideal for 
end users and for anyone who wants to .stay 
away from programming. 

— Greg Alwang 

Goldatabase 

Goldalabase, from Goldata Computer 
Services, stands out as a simple-to-use, 
menu-driven database with some ad- 
vanced data management features. But 
several shortcomings, however minor, 
keep it from proving a leader in its class. 

Although Goldalabase can be mn from 
floppies, a hard disk is recommended for 
best performance. Installation is a snap: 
you simply execute a batch file that copies 
your program files to the hard disk. To 
keep things simple, the program doesn’t 
require changes to your CONFIG.SYS 
file. 

Goldalabase merges the creation of the 
database and that of the data entry screen 
into one process. At the blank Screen Defi- 
nition screen, you simply paint your input 
form as you would like it to appear. By en- 
tering certain characters (# = numeric, % 
= character, and so on), you define the lo- 
cation and the field type. Typing 
&&&&&&&&, for instance, will create a 
date field at that location on the input 
screen. 

Goldalabase allows for numeric, inte- 
ger, character, date, and calculated fields. 
Since you can have up to ten screens per 
database, a field can be defined as display- 
only in case you want to display the same 
field at the top of each screen. 

To spmee up the data entry screens, 
Goldalabase makes it fairly simple to draw 
single- and double-lined boxes around part 


of the screen or all of it, if you like . 

Any field you create can be defined as 
keyed, for fast access, or mandatory (to re- 
quite a value to be input). You can define 
further edit criteria to be enforced during 
data entry, including range checks and list 
verification. You can also create a lookup 
verification of a field in another database. 
Product numbers entered on your sales or- 
der screen, for example, could be verified 
against your inventory file. To perform 
this verification you must have matching 
field values (such as product numbers) in 
each database. It was frustrating, howev- 
er, to be unable to display data from anoth- 
er database on my current screen without 
actually adding that data to my current da- 
tabase. 

DATA MANAGEMENT The Manage 
Database module of Goldalabase is where 
the action is. Here you perform your data 
input, searching, printing, and data export- 
ing. From a command line, you can enter 
one of 23 commands to perform the opera- 
tion you desire; to save some typing, the 
ten most commonly used commands ate 
available through the function keys. 

Goldalabase displays the command as- 
sociated with each (function key on the last 
line of the display. As you ate learning the 
commands, you may want to use the pro- 
gram’s help function: type FI and you’ll 
see a point-and-shoot type menu of all the 
available commands. As you select a 


i y H 

^FACT FILE 


I iioldatabasi', 
GOLOaTAbsse Vfrsion6.0 

Goldaia Computer 
Services Inc. 

oo^ottaM MoAotiti rt 2 Brvn Mawr Ave . 

BrNnMawr. PA 19010 
(215)51^1036 

I List Price: $149.95 

Requires: iy2K RAM. twodisk drives (hard 
disk recommended). IBM K' or compatible. 
IX)S 2.0 or later. 

in Short: A low-cost, easy-to-use dalalxtse 
w ith giKxl data management features and a 
strong report writer, altliough weak diKU- 
mentation and an unsophisticated editk)r hold 
this pixxJucl back. Not copy protected- 
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I ijy' Benchmark Tests: 

■tj Relational Databases 


R elational databases are expected to be 
more robust than their flat-file counter- 
parts. They should be able to handle larger 
files and be more sophisticated in the way 
they go about it. For this reason, PC Labs 
developed a suite of tests to measure their 
strength while manipulating a 50,000-record 
file. None of the programs reviewed here, 
however, could perform those tests. The pro- 
grams either were unable to import the 
50,000-record file within the allotted 3 hours 
or. once the file was imported, were unable 
to perform any other tests within the 3 hours 
allotted for each. In fact. Xtrieve took almost 
8 hours to import the 50,000-record test file, 
and Nutshell Plus took more than 10 hours. 

In examining the results reported here (for 
tests on smaller files), you should con- 
sider that good programming in a relational 
database should result in a product that 
manipulates records more quickly as the 
size of the data file ir)creases. A given test 
should rK>t take 10 times as long to process 
5,000 records as H takes for 500 records. 
Cornerstone, for example, performed well on 
the Delete and Index test, where it took no 
more time with 5,000 records than with 500 
records. But on the same test, Universal 
base Six took 285 times as lor)g to process 
the 5.000-record file as it did for the 500- 
record file. 


The Import test measures how quickty the database can 
import an ASCII Hie (of either fixed-field length or comma- 
delimited format) wt^ an index on the firsi Held. We mduded 
the indexng portion o( the test to avoid pertahzing programs 
that automatically todex the first Held durir>g the data con- 
version. Some programs required a two-step process for 
this test: an import follow e d by todexmg. 

The Extract test measures the time it takes the program 
to extract two Helds from the database and send them to a 
RAMdisk or to the screen. As part of the procedure, the 
oeMS was also required to sort on one of the Helds ar>d 
seleci fields that matohed or« speciHed crttenon. We out- 
putted the file to a RAMdisk or to the screen to eliminate 
printer performance as a factor in the timed results. 

The Sort lest measures the time it takes for the package 
to sort the Ales on an unindexed field In ascerxlmg order. 

The Teo-lbble Report lest generates a report tor those 
records whose “year" field is equal to 1966 or 1969. The 
report is made up of to fields and is sorted (In ascending 
and desceodir>g order) on 2 of those fields. The test calcu- 
lates a subtotal and a total at each breakpomi arxf a grarxl 


total at the end of the report. The resulting file is sent to a 
RAMdisk. 

The Search test measures the time K takes to locate the 
first record that satisfies two criteria (make - Fendhi artd 
model B coupe). 

The Ibxt Updiala test measures the Ume necessary to 
search for and replace a specified text field. 

The Delate and Index test measures the time required to 
remove two columns (Units and SeHPrice) from a Product 
table created for iNs task, artd then to reindex the file. 

The Pacfc/RebufW test reflects the time spent regaining 
disk space lost during the Oeleto and Index lest and rebuild- 
irtg the index keys. Some programs automaticaify pack artd 
rebuild the database after deleting and irtdexing; for these 
programs, no results are listed. 

The Protect Sates TSblo test measures the bme taken to 
protect four fields — Thto — No. UnHs, SeHPrice. artdTrart- 
Date — from the test database into a new table or database, 
and then to iixfax the first field. Some prices wore Hsted as 
$0.00: only those records for which the SeHPrice was 
greater thw that amount were projected. 


Import 


R*lativ* Timas 

{PowerBase - 100) 


Parformancs Timas 


Import 


(Times given in seconds) 

SOOiocotOs 

5,000 records 

UnivtrMi base 8U 

163.70 

2,363.23 

Enrich 

84.00 

880.00 

FIIm i Feltfere 

131.70 

1,343.00 

PoteerBese 

140.00 

1,510.00 

ItaeOfite 

42.90 

414.00 

CtrstnlNi 

160.00 

M,699.00 

Goldatabau 

115.00 

1,490.00 

Xtrieve 

190.34 

1,965.72 

Nutshell Plus 

199.20 

2,390.00 
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Benchmark 'tests: 
Relational Databases 


Extract 

R«lativ* Times 

{Pow9rB»t0 • 100) 


Pefformance Times 


Extract 

rntnes given hi seconds) 

SOOrMords 

5,000 laeordr 

Ihlivtrul bail 8ii 

47.98 


829 35 

Esrich 

166.00 


1,657.00 

RtotftFMtn 

13.40 


153.00 

Powarflaie 

11.00 


84.00 


14.06 


94.00 

CsrairetMa 

62.00 


123.00 

GoMatabasa 

18.00 


148.00 

Xtrtan 

21.70 


115.31 

NsMiallPlai 

37.30 


422.30 



Sort 

Ralathf* Tbiws 

{PowarBase - 100) 


Performanee Times 


Sort 

(Tmee ghen hi seconds) 

§ 

il 

1 

e 

5,000 records 

Unhrtml bata 8li 

101.51 

1,511.61 

Earich 

84.00 

880.40 

HlaaiFsMan 

64.80 

742.00 

PowarBaia 

64.00 

642.00 

SspSfbaM 

30.22 

304.00 

Csrsafstsaa 

21.00 

226.00 

Gaiiatabasa 

20.00 

448.00 

nriava 

18.67 

194.65 

Nililiall PIm 

13.10 

150.40 
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Two-Table Report 


Relative Times 

{PowerBase •• 100) 


Performance Times 


TWo«Table Report 


(Times given in secortds) 

500 records 

5,000 records 

Universal base Six 

60.72 

1,011.43 

Enrich 

N/A’ 

N/A* 

Files A Folders 

40.30 

387.00 

PowerBase 

57.00 

643.00 

Supertoase 

14.70 

124.00 

Cornerstone 

210.00 

1,407.00 

Goldalabase 

N/A' 

N/A' 

Xlrieve 

N/A» 

N/A^ 

Nutshell Plus 

57.60 

289.75 


N/A'— Not appitcabte: program was unable to compleie this lest wtthm the allotted tii 
— Not applicable; progrwi does not have this leature- 



Search 


Relative Times 

{PowerBase > 100) 


Performance Times 


Search 

(Times given m secortds) 

500 records 5,000 records 

Universal base Six 

17.12 

241.84 

Enrich 

4.00 

23.00 

Files & Folders 

200 

12.80 

PowerSase 

2.00 

5.00 

Superbase 

4.50 

115.00 

Cornerstone 

6.00 

46.00 

Goldatabase 

8.00 

74.00 

Xtrleve 

10.72 

95.93 

Nutshelt Plus 

1.20 

10.20 
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]: Benchmark Ifests: 
Relational Databases 


Ibxt Update 
R«lativ« Timas 

{PowerBase > 100) 


Psrformancs Timas 


Thxt Update 


(Times given in aeoonds) 

SOOracards 

5,000 racords 

Uitmul ktM Sii 

53.81 

898.18 

Earidi 

N/A' 

N/A' 

FHnINMtfl 

N/A' 

N/A' 

PowtrBasa 

14.00 

116.00 


7.20 

60.00 

CwsintMi 

17.00 

77.00 

GoltfiUbaie 

13.00 

132.00 

Xtrlm 

N/A' 

N/A’ 

NattlMlIPlM 

8.30 

151.70 


Not applicable: program does not have this leaturs. 


Parformanca Timas 


Delete and Index 


(Times given in seconds) 

SOOracards 

5,000 racords 

Ulihrertal bast Sii 

10.48 

2.994.79 

EMrteb 

33.00 

256.00 

Filet ft FoMtrs 

139.00 

1,417.00 

PowtrSast 

53.00 

592.00 

Sagtrbast 

180.00 

361.00 

ConwrstMt 

6.00 

6.00 

GaMatabate 

114.00 

1,424.00 

Xtritva 

289.90 

3,061.44 

MrtsMIPlMS 

10.60 

290.00 



Delete and Index 

Ralativa Timas 

(PowerBase - ira) 
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Performance Times 

(Times given n seconds) 

Universal base Sii 
Enrich 

Files & folders 

PowerSase 

Seperbase 

Cornerslone 

Goldatabase 


Pack/Rebuild 

500 records 5,000 records 

N/A» N/A^ 

N/A’ N/A’ 

57.00 622.00 

13.00 110.00 

17.30 168.00 

100 00 352 00 

N/A‘ N.'A» 


Xtrleve N-A* N/A* 


Nutshell Plus 13.87 287.20 

N/A'— Not applicable: program was unable to complete this test withm the allotted time. 

N/A'— Not amicable program does not have this feature 

N/A' — Not applicable rebuild is an automatic function, not a limeable command-based function 



500 

400 

300 

200 

too 

0 



Performance Times 

Project Sales Table 

(Times given m seconds) 

500 records 

5,000 records 

Universal base SiK 

102.26 

1.666.42 

Enrich 

N/A' 

HA' 

Files & Folders 

37.90 

375.00 

Powerflase 

87 00 

911.00 

Superbase 

20.71 

299.00 

Cornerslone 

98.00 

873.00 

Goldatabase 

N/A' 

N/A' 

Xtrleve 

115.15 

825.72 

Nutshell Plus 

N/A' 

HA' 


N'A' — Not applicable; program does not have this feature 



(end) 
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C<vyriQhted mafc'iai 


“YOU 


That's what PC 
Magazine had 

HiWEA to say about 


PC-File+, 
and now this 


TREAT powerful 

COMING” 


data- 
base 

program is even better: NEW! 
Graphs to help you make your 
point. Includes: pie, bar, line, 
scatter, and smoothed average. 
NEW! 8087/80287 math 
coprocessor support for light- 
ning fast operation. NEW! 
Expanded record and field 
lengths hold more data. 

With PC-File-H version 2.0 
you get these and 26 other 
additions to the database that is 
already the favorite of over 
half-a-million users. 

Why do people like PC-File+ 
so much? It's affordable (just 
$69.95/. Technical support is 
excellent (just call). And its fea- 
tures (on-line help, 10 sort lev- 
els, labeling, and mail merge, 
just to name a few) rival those 
of products that cost 5 times 
as much. 

So treat yourself and give PC- 
File+ a try today. Call 
1.800.JBUTTON for the name 
of the dealer nearest you. (In 
WA: 206.454.0479.) 

PC -File +. Just $69.95 for a 
product that should cost 
hundreds. 

"Affordable, high perform- 
ance software is possible. All 
it takes is true commitment to 
customers."— Jim Button 
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menu choice, the help function walks you 
through the options available for that com- 
mand. 

Searching for information in the data- 
base can be performed in two ways. For 
novices, Goldatabase provides a query- 
by-forms option, much like that of 
PFS:File. For experienced users, a Find 
command can be entered on the command 
line. Either search method can perform 
equal-to, less-than and greater-than que- 
ries as well as substring searches using the 
Contains option. 

Compound searches using the Find 
command are performed in multiple steps. 
For example, to search a database for 
“name = Smith AND city = Boston,” 
you would enter a Find command that 
searches for Smith. Goldatabase creates a 
selection set consisting of only those re- 
cords found in the search. Your second 
Find command will search only the re- 
cords found in the selection set — not the 
entire database. Though the actual retriev- 
al time is impressive with this method, you 
do spend additional time entering two Find 
commands instead of one. 

REPORT CREATION Creating reports 
in Goldatabase is virtually painless. Like 
the input screens, reports ate created by 
painting the image of a report on the 
screen. Fields included on the report can 
be from the current database or “mapped” 
in from another database. Unfortunately, 
you are not able to perform any calcula- 
tions on fields mapped from secondary da- 
tabases. Reports can be outputted to the 
screen, printer, or text file. Much to my 
frustration, however, 1 was unable to 
freeze output being sent to the screen, 
(Even Ctrl-S didn’t work!) 

In addition to the report function, Gol- 
database provides a form module where 
you can quickly design forms for output. 
This facility is extremely useful for creat- 
ing form letters with fields from your data- 
base inserted into the proper locations. 
One problem lies in the editor provided for 
creating your letter, which contains few 
basic word processing capabilities such as 
word wrap. For more-graphically-oriented 
forms, you can draw boxes around sec- 
tions of text or include other graphics in the 
document. 

The documentation is short and 


sweet — perhaps too short, Goldatabase 
uses very few examples and practically no 
screen layouts or graphics to assist in ex- 
plaining functions. A tutorial disk walks 
the new user through the basic database 
functions. 

Goldatabase is for users who do not 
want to spend a lifetime learning a com- 
plex databa.se. For $149.95, Goldatabase 
contains a lot of functionality for your dol- 
lar. If you can live with some minor short- 
comings, you're likely to be pleased. 
— T.J. White 


Nutshell Plus 

Nutshell Plus is the latest addition to Na- 
shoba Systems' line of relational data- 
bases. But it’s more than just an enhance- 
ment of Nutshell — Nutshell Plus packs 
quite a few features of its own into a small 
package. 

Nutshell Plus is shipped with a program 
disk, utilities disk, and a tutorial. You can 
run it from the program disk, or you can 
create a subdirectory and copy the floppy 
disks onto your hard disk. The hands-on 
tutorial gives you a good overview of the 
package. 

In the first screen, the program requests 
the name of a file to open; only one file can 
be open at a time. Once you’ve entered the 
name. Nutshell Plus moves to the working 
screen, which has two lines at the top for 
status information and two at the bottom 



FACT 


FILE 


.yuLsheliPlus, 

Version 1.0 
Nashotw Systems Inc. 
175 .Sudbury Rd. 
Concord. MA 01742 
(6I7)8K1-74(W 
Lkl Mce: $2S5 
Requires: .TX4K RAM. 
one disk drive (two floppy disk drives or hard 
disk recommended), IBM PC or compatible 
or IBM PS/2. DOS 2.0 or later. Package in- 
cludes both 5'/4- and .T'/j-inch disks. 

In Short: A simple relational database with 
file linking, sorting, and flexible layouts for 
screen design and re|X)rt generation. Not 
copy protected. 
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DATASHIELD. . .YOUR FIRST LINE OF PROTECTION 



SlOO SURGE SUPPRESSOR 
The Datashield SlOO was selected as PC 
Magazine's Editor's Choice on May 27, 
1986. With powerful three-stage protec- 
tion, gas tube technology, and super 
EM1/&1 line filtering, the SlOO is the best 
choice for protecting sensitive equipment 
from voltage surges, spikes, and line noise. 

After loss of power you are protected 
from massive surges, which occur during 
power restoration, with the "power loss 
reset" switch. The Datashield SlOO also 
protects against reverse polarity in your 
utility outlet and against brownouts and 
voltage sags with audible and visual alarms. 



Call tor your free 
Datashield power 
protection pack 
and find out why 
Datashield is 
your best choice 
for all your power 
protection needs 
— surge suppres- 
sion, UPS. SPS. 

40S-438-0946 


TURBO 2 STANDBY POWER SOURCE 
Datashield expands its broad line of standby 
power sources (SPS) by introducing our 
second generation Turbo 2 family. The Turbo 
2/300, 450, and 525 provide advanced 
features, high technology, and unsurpassed 
reliability. At 300, 450, and 625 volt amps 
of output power, the Turbo 2 family is 
designed to support the PC, XT, AT, PS/2 
30-80, Compaq 286, 386, and the Macintosh 
SE or II applications. Under one millisecond 
transfer time, rapid battery recharge (four 
hours), self test, site wiring diagnostics, 
complete battery protection, and remote 
interface are features designed to meet 
the critical standards for today's advanced 
computers and LAN applications. 

The Turbo 2 is designed to fit into the au- 
tomated office or laboratory environment. 
The tower packaging and small footprint 
add a final touch of good taste to its tech- 
nical superiority. Datashield manufactures 
ten SPS models ranging in power from 
200 watts to 1500 watts. 


'CRN gives Datashield the highest overall 
rating "Reseller's Choice " for its UPS and 
Surge Protection Products. 


SS400/SS700 SOLID STATE 
UNINTERRUPTIBLE POWER SOURCE 
Datashield continues its technological 
leadership with the SS400 and SS700 
uninterruptible power sources (UPS) 

- the first flat pack, ultra lightweight, 
true on-line UK that fits conveniently 
between the CPU and monitor. 

By replacing heavy, costly transformers 
with solid state switching technology, our 
engineers have reduced the size, weight, 
and expense of an on-line UPS, while 
actually improving its performance. The 
SS400 and SS700 deliver 400 and 700 volt 
amps of regulated UPS power. Quiet 
operation, site wiring, diagnostics, rapid 
battery recharge (2 hours), tight output reg- 
ulation, and mini power director convenience 
make the SS400 and SS7D0 the perfect 
choice for complete power protection. 


^PataShield" 

PTI Industries • 269 Mt. Hermon Rd. 
Scotts Valley. CA 95066-4029 
408-438-0946 • Fax: 408-438-0967 


Cofr/'^c^’ 
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WHOEUER 

SAID YOU CANT TAKE 
IT WITH YOU DIDN’T 
DUYDERNOULll. 


Now you can transport your data safely in a briefcase or the palm of 
your hand. Durable Bernoulli 10MB and 20MB removable Disk Cartridges 
make it easy. And Bernoulli Box* subsystems are PC.'“ PS/2,"* Micro Channel"* 
and Apple’Macintosh"* compatible and available in handy 514" 2 md 8" 
sizes. For more information contact your Iomega * 

Authorized dealer, or call 1-800-441-4646.* 

Never ending storage 



PC. PS'S and Micro C^annai ara iradematirs oi IBM Corporation Appia la a rogisiaraa irademarti of and 
Mac<rttosn la a uadamarh licansad to. Appia Compuiar inc ’in Utah can t>SOO-932-3i3t 
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TM 

EASYLEDGER 


from 

TM 

EASYWARE 

TM 

A dBASE III GENERAL LEDGER SYSTEM 


USER FRIENDLY. MODIFIABLE, AND PRICED RIGHT 
WILL OPERATE ON ANY dBASE III COMPATIBLE HARDWARE 
ONLY $ 199.00, $ 299.00 WITH SUPPORT 
FOR INFORMATION PLEASE CALL 
(313) 732-1922 


dBase III is a trademark of Ashton-Tate Corp. 
Easyware & Easyfedger are trademarks of Easyware, Inc. 
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for commands, menus, and messages. The 
rest of the screen serves as a work area. 

Much as in Lotus 1-2-3, menus are ar- 
ranged in tiers. You use them in one of two 
ways: you can use an Alt-key and the first 
letter of the choice, or you can type F2, se- 
lect the choice with Tab or cursor keys, 
and hit Return to execute the command. 
An escape at any menu level returns you to 
the next higher level . 

You set up your entry fields using the 
Define command and specifying the field 
name along with one of five field types. 
Besides dates, numbers, and text fields, 
you can create calculation fields or sum- 
mary fields that total one field for the entire 
database. You can also assign verification 
ranges, lists, and limits to any field. When 
the definitions are complete. Nutshell Plus 
creates an entry screen for adding and 
changing records with the Add and Modify 
functions. The Tab key moves you from 
field to field, and FIO or the big Plus key 
saves your records. 

The power of Nutshell Plus lies in its 
ability to create and modify screen and re- 
port layouts easily. You can quickly add a 
field to a screen layout with the Include 
function, change the description, and 
move the field around the screen with cur- 
sor keys. Each field can be linked to fields 
in another file, allowing you to verify data 
as you enter it. You can place text any- 
where on the screen and move smoothly 
from one layout to the next. 

Report layouts can include fields from 
the current database or linked files along 
with subtotals and grand totals. You can 
also create headers and footers with report 
titles, dates, times, and page numbers. 
Nutshell Plus supports 35 printers, and you 
can send predefined codes for normal and 
compressed output. 

DATA MANIPULATION To limit the 
database to certain records, you use the 
Find command to select the records using 
the active screen layout form. Entering 
formulas such as “>100” in the layout 
fields has the program display or print only 
the items matching the expressions. You 
can enter multiple expressions, and you 
can use multiple layouts to select “OR” 
conditions. The Find All function clears 
the condition, restoring all the records in 
the database. 
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When you got your PC, 
it was love at first sight. 
How did it come to this? 
It's taken over your en- 
tire desktop. You've got 
a crick in your back from 
bending over your mon- 
itor. The noise from your 
printer is driving you 
crazy. You just can't go 
on like this... 


Don't do anything rash. 
Kensington can put you and 
your PC back on good terms. 

1. Our Universal 
System Stand gets your 
CPU off your desk and out of 
your way. Adjusts to fit any 
PC up to 6W wide. $29.95 

2. Our Universal Tilt/ 
Swivel improves the angle 
of your monitor, raising it 2", 
tilting up to 22° and swiveling 
360°. $29.95 

3. Our Printer Muffler 80 
and Printer Muffler 132 

(for 80 and 132 column printers) | 
reduce printer noise by 75 to 
85% ! Only $69.95 and $89.95 

4. Our Printer Muffler 
Stand raises your printer 
and Muffler 4" for handy 
paper storage. $29.95 

5. Our Universal Copy 
Stand puts your notes next to 
your screen, directly in your 
line of vision. Attaches to either 
side of any monitor. $29.95 

6. And our Keyboard 
Slideaway gives you the ex- 
tra work area you need for your I 
keyboard. Slides under your 
PC when not in use. $49.95 

For more information, call 
(800) 535-4242. In NY, call 
(212) 475-5200. Or write 
Kensington, 251 Park Ave. S., 
New York, NY 10010. 


C 1988 K»nsin|]ton Mtcrowor* ltd 
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UTILITIES 


DISK MANAGEMENT 
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■ "Don't commte without it." 
—New York Times. ■ "Highly 

. _ recommended fi)r business users." 
9 9 -Time-Life Access Newsletter. 

■ "Indispensable."— PC Maga- 
zine. ■ "Essential in day-to-day 
pe^nal computing."— Persot^ 

Computij^ Ma^ne. ■ Three years 
voted "World Class"Best Utilities. 

—PC World. ■ "A pleasure 
to use."— PC Week. 

■ “ You 11 bless this disk" 

—Peter McWilliams/ 

The Personal Computer Book. 

A life saver for your data 





Now it^ not so 
lonely at the tcp 


At last 

After five long years alone at 
the top of the best-seller lists, 
the Norton Utilities” is being 
challenged by another software 
package. 

Which is no small feat 
considering that Version 4.0 is 
selling even faster than its prede- 
cessors did. 

Unfair conqietition. 

Of course, in order to compete 
with the Utilities, this upstart 
new package first had to copy it 

It had to mclude the famous 
UnErase',' which has rescued 
the derrieres of thousands of 
grateful PC users. 

As well as the unique File 
Info, wHch lets you attach de- 
scriptions of up to 65 characters 


to your files. 

Not to mention the Norton 
Integrator, which lets you con- 
trol everything from a single 
program and gives you on-line 
help for each hmction. 

In fact The Advanced Edition 
of the Norton Utilities includes 
every single one of the features, 
functions and enhancements 
that have made Version 4.0 
so popular. 

Right down to the user inter- 
face which, according to the 
InfoWorld Review Board makes 
the Advanced Edition “as easy 
to use as possible.” 

And that’s not all 
The more the merrier. 
Because the Advanced Edition 
goes on to include a wish list 


of brand new technical features 
and functions. 

Like Speed Disk, for tighten- 
ing up disk space and optimiz- 
ing access. 

And Format Recover, for 
unformatting your accidentally 
reformatted hard disk. 

As well as a FAT Editor, a Par- 
tition Table Editor, a Directory 
Editor and access to absolute 
disk sectors. 

All of which explains why 
InfoWorld called the Advanced 
Edition “a great program that 
has gotten even better” 

TO just call it good company. 

COMPUTING 


Designed for the IBM* PC PC-AT and DOS compatibles. Available at most software dealers;, or direct from Pbter Norton Computii]g,Inc..2210WiIshireBlvd. #186, Santa Monica, CA 90403. 
lb oitfor; 800-451-0303 ExL40 (VISA and MasterCard welcome). MCI Mail: PNCLFax 213453-6398.0 1987 F^ter Norton Computing. 
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The Sort function lets you temporarily 
reorder the file on any fields in the data- 
base. You select each field and indicate 
whether to sort in ascending or descending 
order; the program then displays and prints 
records in the current sort order until you 
select the Unsort function. You can save 
the sort permanently by exporting the file 
to a new Nutshell Plus file. 

Nutshell Plus can import and export 
.DIF, delimited ASCII, or dBASE II files, 
and other Nutshell Plus files. An included 
utility program compresses inactive files 
and recovers damaged Nutshell Plus files. 
In addition, a macro capability captures 
keystrokes and assigns them to function 
keys or Ctrl-, Alt-, or Shift-key sequences. 

The documentation is clearly written, 
well indexed, and very helpful. The intro- 
duction explains Nutshell Plus's approach 
to databases well, and the manual contains 
many examples of screens and methods for 
using each function. The on-screen help 
messages are succinct but clear, and they 
show the page reference in the manual for 
each subject displayed. 

Although Nutshell Plus is a dramatic 
improvement over prior versions, it could 
still use a few changes. dBASE II was su- 
perseded a while ago by dBASE III. yet 
Nutshell Plus still imports and exports only 
dBASE II files. While it’s nice not having 
to specify field lengths, the automatic 
screen layouts overdefine the entry area, 
requiring modifications to clean them up. 
All in all, there's nothing seriously wrong 
that couldn't be fixed in a future version. 

Nutshell Plus does grow on you, and 
you can perform sophisticated tasks if you 
spend some time using it. It doesn't out- 
shine its competitors with fancy functions 
and graphical interfaces. It just does well 
what it says it does. — ^Mike Falkner 

PowerBase 

Database management system users often 
have to choose between ugly, difficult, 
powerful programs and pretty, easy, weak 
ones. Compuware Corp’s PowerBase, 
Version 2.3, is a user’s program with 
many advanced features that lets you start 
with simple files and then get fancier when 
you need to, without ever having to write a 
line of program code. 

Like most feature-laden programs. 


PowerBase can run on a machine with two 
floppy disk drives but is much more con- 
venient when stored on and run from a 
hard disk. To install the program on a hard 
disk, you boot the machine with DOS. in- 


sert one of the five distribution disks in 
drive A:, and type "aiinstall”. After an- 
swering a few simple questions, you just 
sit back and insert disks as prompted. De- 
pending on your configuration, the in- 



800 X 600 SUPER HIGH RESOLUTION 
16 SHADES ON MONO MONITORS 


300% FASTER 

PS/2 VGA compatible’ 


FEATURES 

• IBM PC/XT, AT. PS/2 Model SOcompalible 

• Emulates IBM EQA/C6A/MDA and Hercules 

• No prebool software, automatically switches 
among EGA. CGA ar>d Hercules modes 

• Proprietary high speed turbo scheme increa- 
ses video speed up to three times 

• Shading capability allows EGA, CGA software 
to be displayed on monochrome monitors 

• 80 X 66 full page display for worOprocessing 
and desktop publishing 

• Ml nimum number of wail states for high speed 
systems 

• FREE 800 X 600, 640 x 480. 132 column soft- 
ware drivers for popularapplication programs- 
WINDOWS. LOTUS 123. Framework. Word- 
Star. WordPerfect. Ventura. Pagemaker. Auto- 
CAD. GEM. ANSI. Screen Saver, etc. 

• Support for DR HALO III. Generic CAD. CAD- 
KEY. PRODESIGN, etc 


TERMINAL EMULATIONS 


• IBM 3278/3279 terminal emulation (MOO 2. 3. 
4, 5) for Attachmate. CXI. OCA(inMA). FORTE. 
ITl. Microplus coax, and SOLC cards/programs 

• VT100/VT 220, Tektronix 401X terminal emu- 
lation supports for DCS. WRO, KEA. etc soft- 
ware 

IBM. PS'7. Hercules. LOTUS. Aurocad.ere are 
repisfered rredemerks of fheir reepecfive comp»ni9i 
’ Modes f fh and f2h 
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1977 OTooie Avenue, Su«e SBiOS 
San Jose. CaMomia 95i 3t 
(408) 435-0707 
FAX (406)922-0433 
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Reports: 

There's something very 
nice about the OPC-286. 
The key word is quality. 

R«printed from PC Magazine 2/16/88 
© 1988 Ziff Communicationa Company 


OPC-286 BS-8 

Mono. $949 EGA $1475 


-8MHs 

-612KB RAM 
-Reset Button 


-1 Wait State 
-238 Watt Power 
-1.2MB Floppy DD 


-12 SloU -FCC Class ”B” 

-1 Yr. Warranty -AT Style Keyboard 
-Cloek/Calendar with Battery Backup 
-12* Monochrome Monitor 
-Monographics Card/PP 


OPC-286 BS-10 
Mono. $1099 EGA $1524 

-lOMHs -0 Wait State 

-512KB RAM -200 Watt Power 

-Reset Button -1.2MB Floppy DD 

•1 Yr. Warranty -Enhanced Keyboard 

-Clock/Calendar with Battery Backup 
-14” EGA Monitor 
-EGA Card 
-FCC Class *B* 


Floppy Drives Installed 

720KB S12S 

1.44MB $169 

AT Hard Drives Installed 

20MB (Seagate] $263 

40MB (Control Data, 28ms) $649 
70MB (Control Data, 28ms) $849 


Dealer Discount Available 
FREE 

SPEEDCACHE+ 

and 

M.S. DOS S.2/G.W. BASIC 3.2 
With the purchase of any OPC-286 
Valid until 6/30/88 

CALL TOLL FREE 
800-346-2799 
OR 

(408) 736-3356 
OTEC TECHNOLOGIES 

1031 e. DUANE AVE.. SUITE A 
^ SUNNYVALE, CA 44066 


OTEC Technologies is a U.S. trading 
company for OPC, Ltd., producers of 
high quality electronic systems. 
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stalled program takes between 1 .4MB and 
1 .8MB of hard disk space. 

All operations in PowerBase are con- 
trolled either by selecting function options 
from horizontal bar menus or by using a 
command mode. In the latter, you select 
functions by typing one or two letters from 
the keyboard, entering just enough letters 
to differentiate the desired command from 
others available at the time. 

Setting up files in PowerBase is fairly 
straightforward, the only difference from 
the norm being that you can specify 
prompt-only or value-only fields if your 
application calls for them. All files are 
automatically indexed on the first field de- 
fined, but you can deselect that field and 
maintain indexes on up to six fields per 
file. PowerBase does not have a sort fea- 
ture, but indexing greatly quickens selec- 
tion and search functions. 

The only drawback to creating a new 
index is the time it takes to index a large 
file, which can be considerable. Record 
query takes place with either a prompted 
Query-by-Example method or an equation 
mode, which is slightly more difficult but 
offers more flexibility. 

In PowerBase. the term application re- 
fers to a selection of files that can be related 
to one another. An application can consist 
of up to 64 files; each can have as many as 
64 fields. A given record is limited to 
1 ,600 characters, with a maximum field 
length of 80 characters. (The vendor sug- 
gests that each application be stored in its 
own subdirectory.) Three predefined ap- 
plications are included with the program: 
an electronic phone directory, a stock- 
backing system, and an invoice-tracking 
applicaUon. 

POWERFUL FEATURES The greatest 
“power” in PowerBase is its ability to tie 
files together. While some programs re- 
quire lengthy and awkward programming 
to relate one file to another, with Power- 
Base all you have to do is hit the “zoom” 
key, choose the file to tie in with the list of 
those available, select a common field, 
and you're done. Afterthatpoint, any time 
you want to use information stored in sepa- 
rate but related files, calling for the neces- 
sary fields is a simple matter of pointing 
and shooting. 

Another nice feature among Power- 


Base's basic database functions is that you 
can change file structures at will without 
jeopardizing data. So if you decide that 
you need two additional fields in a file after 
it has already been set up and contains 
thousands of records, the process is easy 
and safe; once you complete the file redefi- 
nition, the old data is automatically trans- 
ferred to the new structure. 

The program’s Powerlinks feature is 
used to import and export files from other 
programs. PowerBase can read file struc- 
tures created by dBASE II and III, Lotus 
1-2-3 , (Releases lA and 2.x), MultiPian, 
VisiCalc, Symphony, PFS.File, Multi- 
Mate, WordPerfect, and WordStar, as 
well as .DIF and ASCII files. Once a link 
between data sources has been defined, it 
can be saved and reused or edited. 

PowerBase also allows password pro- 
tection on the application level. Whenever 
you start PowerBase, you are asked to se- 
lect an application to work with. If you 
don't know the password for an applica- 
tion that bears one, you cannot use that ap- 
plication. You can choose not to assign 
passwords, and you can change or delete 
them once they have been set up. 

PowerBase accommodates users with 
different levels of previous experience. 
The QuickStart manual and disk that come 
with the program give a quick overview of 
its basic feaWres with an interactive demo. 
Users with little or no computer experience 



PowerBase. Version 2.J 
Compuware Corp. 

31440 Noithweslem 
Hwy, 

Famiingion Hills. Ml 
4H0I8 

(313)737*7300 
I.ist Price: $349 
Requires: 3S4K RAM, two disk drives (hard 
disk recommended), DOS 2.0 or later. 

In Short: AccomnHxlating users with di- 
verse levels of previous experience, this iH>n- 
pn>grammable database offers such attractive 
features as straightforward Tile setup, smiX)th 
multifile relation, and the ability to change 
file stmetures at will without jeopardizing 
data. Not copy pMected. 

Circle 661 on readcr service card 
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MULTIPLE DATABASES AT A GLANCE 



One q^PowerBase' i strongest features is its smooth way of tying 
files together. This process, called PowerZoom, is all menu driven, 
requiring no programming whatsoever. 



This data entry screen in Universal base Six is filled In for a 
multiple search on the database. The search facilities are used to 
find a particular record; the query mode helps in searches that will 
retrieve groups of records. 



This screen highlights Superbase’s special ‘ 'external’ 'file feature. 
On the left side of the screen are typical data fields: to the right is an 
image linked to the record. Note the VCR-like controls at the 
bottom of the screen. 



To make full use ofXtiKve’s capabilities, it’s best to cotfigure a 
hard disk drive with separate subdirectories for each type of file 
created. A data dictionary defines files, as shown above, and the 
main menu’s Configure selection helps you customize the locations 
of particular file types. 


should follow the 10-lesson, 1 84-page Tu- 
torial section in the PowerBase user man- 
ual. The Tutorial section assumes nothing 
and is extremely detailed — and even this is 
divided into levels, offering more practice 
on specific functions for those who need it 
but allowing experts to skip ahead to the 
next topic. 

More-experienced users can start with 


the 29-page Overview section, which 
summarizes the program design, mechan- 
ics, and modules. The 164-page Advanced 
Topics section of the manual discusses and 
provides examples of PowerBase' s more- 
powerful features — such as application de- 
velopment; relating (or zooming between) 
files; linking PowerBase to other pro- 
grams; password protection; and the pro- 


gram’s command mode. 

'The manual also includes an alphabeti- 
cal command-reference section, appendix- 
es, a glossary, and a handy cross-refer- 
enced index. 

Version2.3of/’ovverBase, the package 
available for testing at press time, does not 
include a "pack” function to throw away 
records marked for deletion. This feature 
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The state-of-the- 


e t 


holder's View of Glasses 

They make people look: 


More intelligent 

Less intelligent 25% 


75?i, 

More distinguished 


1 43% 


More attractive 3 
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-art of persuasion 



Tbday, having a good idea isn’t good enough. 

You also have to convince 
other people it’s a good idea. 
And nothing gives your 
ideas more power and impact 
than DRAW APPLAUSE" 
from Ashton-Tkte? 

It’s the state-of-the-art 
presentation tool for lBM*’s new PS/2" family 
and other 286/386 based computer systems. 
Because its amazing array of ^phics capabil- 
ities takes you far beyond conventional busi- 
ness charts and graphs.Tb a whole new level 
of persuasion. 

DRAW APPLAUSE lets you integrate graphics, 
text and data. Quickly and easily. Tb produce 
dynamic overheads. Impactful full-color slides. 
Impressive printed documents. Everything 


customize charts and graphs. Or create your 
own original images. And bring them to life 
with a choice of over sixteen million colors. 

You can also enhance your visuals with 
some very special, special effects. 

Like graduated backgrounds, shadows 
and halos to make words or images stand 
out. Everything you need to draw people 
into your presentation. 

DRAW APPLAUSE can also draw on other 
programs for input. Like Ashton-Thte’s dBASE 
III PLUS™ and PRESENTATION PACK™ Or 
Lotus* files and Harvard Graphics" You can 
even import DIF and CGM files. 

DRAWAPPLAUSE lets you project the most 
polished professional image possible. With 
35mm color slides, overheads or hard copy 
you can produce yourself. Or we can process 
and ship to you. All that’s required is a modem 


you need to create winning presentations. 

Without spending a cent or a minute on outside and our Ashton-Thte Graphics Service™ 
graphic design services. _ 

^AFR-AUBE 



j D Ti’ 
I I . 

I I 


DRAWAPPLAUSE 
transforms dull numbers into 
powerful charts and graphs. 

At the touch of a key or the 
click of a mouse. It also lets 
you inte^ate text and 
graphics in seconds. And you 
can quickly change typefaces, 
type sizes, and colors to 
create the exact visual effect you want. Itor more information about DRAW 

DRAWAPPLAUSE also gives you a ready- APPLAUSE or the Ashton-Tkte Graphics 
to-use library of professionally-drawn, full color Service, just call 1-800-437-4329, ext. 207.* 
pictures and graphic images. Everything from DRAWAPPLAUSE from Ashton-Thte. 
a house to a hamburger. When it comes to persuasive presentations. 

Easy-to-use drawing tools allow you to it deserves a standing ovation. 

■A AshtonTate* 

'lnO]ioradocall(303)749-4900,Ext.207.'IVBdeinark&/w'ner DR/ft^i'APPLAL'SE.dBASEniPLUS,PRESENTATK)NIW!IK,AshUxfTkleGr^icsSenice.AshU)n-'I^..\shU3nThtPlogo<Ashton-'ItoCon)onUcin; 
lBM.PS/2/lntematiaial Business Machines Corporation; Lotus/Lotus DevelopmentCorporation: Harvard Graphirs/Software Publishing Corporation. C1988AshlonTkte Corporation. All riiihts reserved 
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will be available, however, in Version 2.4, 
due out in early 1988; until then, a utility 
called PBPACK is available free for 
downloading by all users from the Power- 
Base Bulletin Board. The bulletin board is 


■ PowerBase 
accommodates users with 
different levels of 
previous experience. 


a convenient facility through which users 
can keep track of patches, changes, and 
updates, as well as trading hints and tricks 
for using the program. 

Compuware is still improving Power- 
Base. But over the years it has not changed 


the program's basic strength: giving users 
a solid tool for building everything from 
simple files to fairly sophisticated multi- 
ple-file applications, all without a need for 
programming skills. — Bruce Brown 

Superbase Personal 
Relational Database 
System 

Superconductivity, Superman, superson- 
ic, superpower ... it had to happen. With 
Britain-based Precision Software’s entry 
into the American database market (dis- 
tributed by Progressive Peripherals and 
Software), we now have Superbase. Occa- 
sionally meriting the superlative, this rela- 
tively new product offers easy design, que- 
ry, and report functions through the use of 
pop-down menus. Its relational functions 
are workable. And, like tbe other database 
programs that are reviewed in this issue. 


Superbase is not programmable. 

Upon installation, however. Superbase 
reveals one of its shortcomings: it can only 
be used in conjunction with a mouse and 
the GEM windowlike operating environ- 
ment. If you are unaccustomed to clicking 
to confirm — and pointing — you may find 
it disorienting, cumbersome, and slow. 
For better or worse, you are required to ac- 
quaint yourself with GEM before loading 
the Superbase program disk. Six disks, 
five new subdirectories, and 30 pages of 
documentation later, you're ready for an 
introduction to Superbase. 

Building and using a database is admi- 
rably simple in Superbase. Field definition 
is accomplished through a series of dia- 
logs. The elaborate array of choices for 
data types, sizes, and restrictions (data 
checking) are logically and visually well 
presented. The same dialog format is used 
consistently for virtually all other func- 
tions. Making global changes, importing 


make the pie. 




It’s absolutely the simplest way yet to put your 
presentation together. 

Just sit down at your IBM* or 100% IBM-compatible 
PC. Then create your presentation with the Ashton-lkte* 
DRAW APPLAUSE^ PRESENTATION PACK^ CHART- 
MASTERf SIGN-MASTER*or DIAGRAM-MASTER” 
presentation software. 


With DRAW APPLAUSE, you can transmit your 
entire presentation via modem on our toll-free telephone 
number, or send your floppy disk to the Ashton-Thte 
Graphics Service. 

With our other products, transmit your presentation 
the same way, but with the aid of a separate $50 
MASTER GRAPHICS OVERNIGHT” utility disk. 


Tridfraifks/owner: IBM/liwenutionil Business Msehlnes Corporation, MAW APPLAUSE. PRESENTATION PACK, CHART-MASTER. SIGN-MASTER. DIAGRAM-MASTER. MASTER GRAPHICS OV'ERNIGHT, 
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ASCII files, simple reporting, and query- 
ing can all be executed deftly by the new 
user. 

More-experienced users can skip much 
of the slower dialog process, however, by 
directly typing commands into a window. 
Nonetheless, the mouse must still be 
clicked frequently to conflrm commands. 
Once mastered, the command syntax al- 
lows far quicker database designing, edit- 
ing, and querying. Frequently used dialogs 
or commands can be saved for later use. 

Problems emerge when your demands 
on the program are more sophisticated. 
Using relational functions and designing 
complex reports, although possible, is 
frustrating. A typical relational function 
such as joining two files involves oblique 
keystroke combinations only casually 
mentioned in the manual. All but the sim- 
plest reports involve convoluted steps. 

Furthermore, standard reporting fea- 
tures like multiline headers and footers or 


introduction and conclusion fields are ab- 
sent from the report generator. Overall, the 
program's complexity of use and its un- 
even documentation hinder the user anx- 
ious to make complex reports and relation- 
al queries. 

The documentation for Superbase and 
GEM consists of a poorly organized and 
indexed 242-page manual — much of 
which is filled with needless personal com- 
mentary. In a discussion of file design, for 
instance, one sentence reads, "You may 
not need or want the former, but you are 
going to have to gain the latter.” The ab- 
sence of on-line help obliges you to return 
to this manual often, while the brief and in- 
complete tutorials leave you curious but 
uninformed. The last resort is a phone call 
to the vendor's helpful technical support 
line. Memorize that telephone number! 

NICE TOUCHES Superhase is not 
without its nice touches. In addition to the 



FACT 


FILE 


Superbase Penonal 
Relational Database 
System, Vorsion 1.0 
Pn>gres.sivc Peripherals 
and Software Inc. 

464 Kalamath Avc. 
Denver. CX)802(M 
(303)825-4144 
LiM Price: $149.95 wiih CiHM. $99 95 
without GBM 

Requires: 512K RAM. two disk drives, 
gnq^ics card (CGA. BGA. or Hercules), 
mouse (Microsoft Bus or Serial versions or 
SummaMousc) or tablet (SummaSketch). 
IX3S2.0or later. 

In Short: Superhtise is easy to use for simple 
tasks, but for more complex relational and re- 
porting effixls. it may test your patience. It 
can be used only in conjunctiim with a hkhisc 
and GBM. Not copy pnMected. 
C^^<■^-E6IOONn£ADCR^ff^VlC^ CAMP 



We’ll deliver it the very next day. 




The next day, you'll get an air express package with 
your color 35mm slides. A day later, you can have 
overhead color transparencies and color or black and 
white printa 

And they’ll all be exactly as you created them on 
your PC. 

Each image we process is only $10, plus $5 for each 


slide, $8 for each transparency, $7 for each color print, 
and $5 for each black and white print. 

And to introduce you to our Graphics Service, we’ll 
give you 50% off on first time orders of $100 or more. 

Older now by calling (800) 443-8632. 

And get ready for some .a . „ 

great looking piea .\m ASHTON "TATE' 


AihtoR-l^le, Ashton-l^telogo/ABhlon-'nileCorportllon 0)986 Ashton-TuteCorporiilon. All ft|litt rmrved 
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VGA 

and Bevond 


Orrlihl's I)<*si>'in‘r \’(JA 
’rkkos You 1«) V’(iA 
(irapliicN anil Bcyoiiil 

If you're confu.sed In' ail (he VGA graphics boards 
around, you're not alone. Fortunately we have a 
solution-OrchId's Designer \t»A Series, For the price 
of an ordinar>- WA. we give you VGA graphics and 
more. 

The series includes two inexpensive cards: 

Orchid's Designer \GA" for XTs and 
ATsand Orchid's Designer VGA-2” for 
IBM's PS/2. (That's right, We know 
VGA so well we imprtwed on the one 
in the PS/2!) 

lk-(li*r(Jni|)liics for 
Ijckh .Moiioy 

We give you all the earlier graphics standards 
so you can run every thing fn>m EGA to MDA pro- 
grams. And we cos er ail VGA modes with register- 
level compatibility so \GA software runs fast and 
trouble-free. Hlus. uv giie you three additional 
modes at no additiomd cost, to take advant^e of the 


latest software. Buying a plain VGA with fewer fea- 
tures won't $a\'eyou money, and it will cost you plenty 
when you have to replace it. 

S«‘i‘tln>I)ilTi*n‘ii(<> 

The difference is in our three additional hi-res modes. 
Wie display 2S6colors in 6^0 x hSO mode, compared to 
16 on other VGAs. If you use presentation graphics or 
paint programs, the extra colors mean more 
accurate, lifelike images. Our library of 
drivers let vou see higher resolution 
(56% higherat800 x 600;256% 
at 102-*x~'68)soyou can see more 
in drawings, spreadsheets, and 
desktop publishing. 

AutoCAD. PageMaker. Windows, and 
many other programs already use our 
hi-res modes, so you can see the Orchid 
difference now. Don't get stuck with a VGA 
board that lacks the modes you need when Orchid 
gives you compatibility for now and (he future at no 
extra cost. 

Call your dealer or dial Orchid at 800-638-5322 to 
place your orders or(4l5) 683-0300 for information. 


V(iA( sinls for (he IH.M .\T, 
.Yf's iuiil Compaliblos 


Fmurt 

Dcsijtntr 

\CA 

Paradur 

SCAtIK) 

Vidni'’ 
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S445 

rsw 

S494 

640X4H0 i56a>ion 
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Orchid IKihnoiogy 
45)65 Northport Loop W 
Ffonont. CA 94538 
(415)685-03IX) 

TWex ■’09289 
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mouse interface and the GEM operating 
environment, the use of VCR-like controls 
and multiple views (table, record, form) 
make this package attractive to the finit- 
time user. (Instead of the usual “end of 
file” and “next record.” the program uses 
“fast forward” and “play" for reviewing 
records.) The multiple views make it pos- 
sible to see all tbe information contained in 
one record (record view), or just a few 
fields from many records (table view). At 
the introductory level, these features go a 
long way toward making this program a 
superlative beginner’s package. 

A facility for including large text files 
and pictures within databases is provided 
by a linking field. This special external 
field makes it possible to include images or 
full word-processing documents in data- 
base records. Though not unique, this fea- 
ture is a useful innovation seldom found in 
programs of this type. 

Superbase Professional, a more elabo- 
rate version of the program, is due out this 
year. Its distributors say that it will include 
improved relational functions — plus pro- 
grammability. In addition, there are plans 
to improve the documentation and provide 
on-line help. No doubt, many of the pro- 
gram’s better parts will become more ac- 
cessible with such improvements. 

But for now. Superbase Personal re- 
mains an innovatively designed yet limited 
relational database program. Users in- 
trigued by GEM and attracted to mice will 
find this DBMS appropriate. Those who 
intend to build large or complex relational 
databases would be best advised to wait for 
Superbase Professional or select another 
program. — Paul Lang 

Universal base Six 

While Universal base Six is commonly 
used as a generic database, it is afso used as 
the foundation of vertical market applica- 
tions. Over half a dozen products from 
ASAP Inc. — designed for such applica- 
tions as bar coding, inventory, and stock- 
room work — now have Six at their core. 
Many owners also use it to generate propri- 
etary applications. 

This penchant for using Sir as an appli- 
cation foundation reflects how simple and 
straightforward the product is. All its oper- 
ations are function-key menu driven; its 


system prompts are clear and complete. 
And its “relationalness." though some- 
what unusual, is automatic. Any number 
of files can be tapped for reports or queries 
without doing formal joins. 

Six first reveals its unusual relational 
nature when you design data entry screens. 
There are two ways to design a screen — 


■ Sue first reveals 
its unusual relational 
nature when you design 
data entry screens — 
through the automatic or 
manual modes. 


through the automatic or manual modes. 
In automatic mode. Six lists field items 
down the left side of the screen, with un- 
derlined. blank fields adjacent on the right. 
In manual mode, fields can appear any- 
where on the screen, and you can include 
text to act as prompts. 

INDEXING POWER The first data item 
(or field) on a screen is automatically des- 
ignated by the program as an index. This 
field can’t be unindexed unless you reshuf- 
fle the field order. In addition, you can 
have up to four secondary indexes on a 
screen, and up to IS for the whole data- 
base. Tbe secondary indexes can be 
changed at any time. In essence, each in- 
dex establishes a data file. And herein lies 
the power — and the quirkiness — of Six. 

'The indexes are used to link data in a 
dependency relationship. In a given rec- 
ord, all the fields that follow an index field 
are dependent on it. If there is more than 
one index, then each grouping of an index 
field and its dependent fields is like a sub- 
record. The secondary indexes can have 
multiple values for each of the primary in- 
dex field values. The data in the subrec- 
ords can be called up successively or 
searched, while the data under the primary 
index stays the same. 

For example, a database record might 


have Customer Number as the primary in- 
dex, with address and telephone-number 
fields under it. Below those fields could be 
a secondary index. Invoice Number, with 
fields of transaction data under it. The part 
of the record starting with Invoice Number 
would be a subrecord with many sets of 
values for each Customer Number. 

Being able to nest indexes gives you a 
lot of power, but it can also lead to befud- 
dlement. If your .screen organization isn’t 
well thought out, correcting problems can 
force you to redesign screens completely, 
export data to a .DIF or ASCII file, and 
then import it to the new screens — a pro- 
cess you want to avoid. 

An index field can also be used in other 
screens to recall a group of data fields de- 
pendent on it, and at the same time link the 
screens together. Then when it comes to 
reporting or querying a group of these re- 
lated files or screens, you only have to 
specify the fields you want without telling 
the program what files they are in. This is a 
much simpler approach than the rigmarole 
of using file equations or programming 
statements to create a formal join, as is 
necessary in many other relational data- 
base managers. 

Screens don’t have to have different 
primary indexes; if they don’t, they are 
really just other views of the same file. But 
by creating a number of screen views, you 
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Vnivemal ha\e Six 
A.SAP Inc 
IIMI 4Kt Avc. 

Santj Crvz, CA 9-S()62 
(4(18) 476-.W3.S (collect 

cull:> iiccepled) 
l.lsl l>ricc: $395 
Rwluires: 256K RAM. 
iwodisk drives (hard disk ixvomnwndcd). 
IX)S 2.0 DT later. 

In Short: Universal htisr Six is u simple, 
sinughilonx ard program with an unusual ap- 
to K'lng relational. Data fields from 
different file views or separate files can he 
linked without doing fonrnl Joins. But as a 
ciMisequence. certain operatums become veT>' 
slow . The program is also an application gen- 
erator. Not copy pnxecied- 
CiQCi'-eT^ONRLADtRafcRViUtCAHU 


UNIVfRSAL 
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Our service and 


□ Vh" format available from us. Specify 
when ordering. 

[3 package Includes both 5V4'' and Vh" 
disks. 

D 3'^" format available from manufecturer 
by request. Call us for details. 

CP— copyprotecied; NCP—rxM copy- prelected 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 

□Keyworks 3.0 (macros^ $59. 

O Adduced Key^rks 1 .0 175. 

□Alpharthree 1.1 (dB3 file compatible) .... 219. 

American Small Business Computers 

□Design CAD 3.0 fWCPJ 169 

□Design CAD 3D 3.0 fWCP; 169. 

Application Techniques ... NCP 

BPizazz2.0 45. 

AshtorwTate ... NCP 

SdBASE III Plus 1.1 call 

®Rapidfite1.2 229. 

SMuitiMateAdvantagell 1.0 299. 

Best Programs ... NCP 
□Label Master 3.1 fma/f/ng/abeZ program^. . 29. 

□PC/TaxCut 43. 

Bible Research ... NCP 
□THEWORD4.0fspec/fyKJVorW/\0 . - • • 159. 
Bloc Development ... NCP 

□FofmTool3,0 59. 

BorlarKi International ... NCP 

□Sidekick 1.5 57. 

□Turbo BASIC 1.1 67, 

□Turbo C 1.5 67. 

□Turbo Pascal 4.0 67. 

□Superkey 1.1 67. 

□Reflex 1.1 99. 

□Eureka 1.0 109. 

SQuattro 1.0w/SQZ!Plus 1.0 129. 

BParadox 2.0 feasy-fo-use database) call 

Breakthrough ... NCP 

□Timeline 2.0 (projeci management) 289. 

BrodertHind ... CP 

□Print Shop Companion ^foo&ftvPnnfShopJ 33. 
□Memory Mate 1 .0 (N(^) 45. 

Chipsoft ... NCP 

BTurboTax Personal/1040 5.01 45. 

BTallyHol.01 ffthanc/a/ca/cu/afor; 32, 

Computer Associates ... NCP 

®SuperCalc4 1.1 299. 

Crosstalk Communications ... NCP 

□Crosstalk XVI 3.61 95. 

□Crosstalk MK.4 1.0 129. 

Dac Software ... NCP 

□Dac-Easy Payroll 2.0 45. 

□Dac-Easy Light 1.0 45. 

□Dac-Easy Accounting 2.0 59. 

□Dac-Easy Bonus Pak 2.0 109. 


PC Connection 
Software Special 

through April 30. 1988 

Broderbund ... CP 

□Where in Europe is Carmen Sandiego? 

Carmen strikes again! A sequel to the 

award-winning Where in the World ts 

Carmen Sandiego? 

• Chase Carmen and her new gang of 
thieves around all 34 countries in Europe 
as they try to steal national treasures 

• Includes the Rand McNally Conc/se 
Atlas of Europe to aid you in your search 

• Working with on-screen clues as well as 
your own knowledge of European 
geography, history and culture, you must 
discover the hiding place and identity of 
each culprit 

• Includes 16 crooks, 34 cities. 102 
treasures and almost 1000 clues, which 
are all reshuffled each game 

For PC. XT. AT (reqs. graphics brd.) . . $29. 


Digital Research ... NCP 

□Gem Draw Plus 3.0 189. 

□Gem Desktop Publisher 1.0 259. 

Executive Systems ... NCP 

□XTREEProl.O 69. 

5th Generation ... NCP 

□Fastback Plus 1.01 99. 

Funk Software ... NCP 

□Sidesvays3.21 42. 

SNoteworthy 1.0 49. 

SInwordl.O 59. 

BWorksheet Utlities 1.0 59. 

Generic Software ... NCP 

□Generic CADD 3.0 69. 

□DotPlot 35- 

□Drafting Enhancements 35. 

SEditor’s Choice Pack (includes Generic CADD 

& four enhancement programs) 159. 

Harvard Associates ... NCP 

PC LOGO 2.0 89. 

Hayes ... NCP 

□Smartcomll3.0 89. 

Hiigraeve Software ... NCP 

□HyperACCESS3-2 89. 

Individual Software ... NCP 

SDirectory Assistance 1.0 33. 

□Professor DOS (with Smartgukle) 33. 

□Typing Instructor II 26. 

Intuit ... NCP 

□Quicken 2.0 35. 

Javelin Software ... NCP 

□Javelin Plus 2.01 159. 

Lifetree ... NCP 

□\tolkswriter Deluxe Plus 1.0 69. 

STotal V^rd 1 .0 259. 


MacroPac International ... NCP 

101 Macros for; 

1-2-3 dBASE III Plus Excel . . . each $42. 

MECA ... CP 

□Managing >bur Money 4.0 129. 

MicroPro ... NCP 

□WordStar Professional Release 4,0 259. 

□WordStar 2000 Plus Rel. 3 ^Ftersona/ Ed.) 199. 

Microrim ... NCP 

0R;BASE for DOS (version 2.0) 449. 

Microsoft ... NCP 

□Learnir>g DOS ('for any version) 35. 

□Windows 2.03 69. 

SWbrksl.0 129. 

Bookshelf 1 .0 rCD-ftOM) 199. 

Bookshelf 1 .0 w/Amdek Laser Drive 799. 

®Word4.0 249. 

BChart3.0 259. 

SEyedi 2.0 (requires 80286/80386 CPU) . . . 319. 
LANGUAGES 

□Quick BASIC 4.0 69. 

□QuickC 1.0 69. 

BMacro Assembler 5.0 99. 

BC Compiler 5.0 299. 

Migent ... NCP 

BAbilityRusl.O 149. 

Mor>ogram ... NCP 

□Dollars & Sense 3.1 105. 

Nantuctet Software ... NCP 

SClipper (Summer ‘87. dB3 Plus compiler) . 399. 

New EnglarKl Software ... NCP 

®Graph-in-lhe-Box Release 2 75. 

Nolo Press ... NCP 

EWtIIMakerl.O 35. 

North Edge Software ... NCP 

□Timeslips III 3.2 119. 

Paperback Software ... NCP 
□VP-Planner 1.37 vers. TAcompaf.) . . 54. 

□VP-P1annerRus2.0 95. 

□VP-lnfo1,4 65. 

□VP-Expert 1.2 ('expert system) 65. 

PaulMace ... NCP 

□H/Test-H/Format2.0fhard-d«ktoo/s) 49. 

□GRASP 3.02 55. 

□Mace Utilities 4.1 ('DOS uOWres) 59. 

Personics ... NCP 

BSmartNotes 2.0 (Post-lt-lil^ notes) 49. 

BSeeMORE 1.0 49. 

B@BASE1.0 119. 

Quarterdeck ... NCP 

DDESQView 2.01 (operating environment) .. . 79. 
□Expanded Memory Manager 4.0 (specify 

computer) 39. 

Revoluti^ Softvirare ... NCP 

SCruise Control 3.02 39. 

Simon & Schuster ... NCP 

□Typing Tutor IV 33, 

BWk)Ster's New World Combo 1.0 59. 

BWebster's New World Prof. Thesaurus 1.0.. 79. 

Softlogic Solutions ... NCP 
BSoftware Carousel 2.0 (everyfh/hgresrctenf) 45. 
BDisk Optimizer 3.0 45. 


For IBM Personal Computers exclusively. 
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support leave you... 


Software Publishing ... NCP 

BPFS;RrstPublisher1.0 $59. 

aPFS;First Choice 2.0 89. 

SPFS:ProfessionaJ Write 1.03 119. 

SPFS: Professional File 1.01 149. 

aHarvard Graphics 2.1 299. 

SottVIew ... NCP 

□TaxView (Ibr 1967 taxes) 69. 

Springboard ... NCP 

Newsroom«Pro 45. 

Surpass Software Systems ... NCP 

SSurpassl.O 297. 

Symantec ... NCP 

□Q& A 3.0 (database, word processor) . . . . 209. 
®Q& A Write 1.01 119. 

IVavellng Soft¥vare ... NCP 

®LAP-LINK Plus 1.0 85. 

Ihje BASIC, Inc. ... NCP 

□True BASIC 2.01 57. 

BTrue BASIC Libraries each 32. 

lUmerHall ... NCP 

BSQZIRusl.O 59. 

BNote-ltRus2.0 49. 

B4Vtord1.0 59. 

B4Views1.0 59. 

Vericomp ... NCP 

BSoftBytes2.0 35. 

WordPerfect Corp. ... NCP 

BWordPerfect Library 1.1 59. 

□WordPerfect 4.2 call 

WbrdTech Systems ... NCP 

DdBXLl.l 89. 

□Quicksilver 1.2 359. 

Xerox ... NCP 

Ventura Publisher 1.1 529. 

EDUCATIONAL 

Barron’s ... CP 

Computer SAT 35. 

Blue Lion ... CP (reqs. graphics brd.) 

□Tcket to London, Paris, or Spain each 25. 

□RSVPfe//Quefted/nf7bus/nessprotocOi9- • ■ 25. 
Stone & Assoc. ... HCP (reqs. graph, brd.) 
MyLetters.Numbers.WordsCages2{o6J. . . 27. 

Kids Stuff fages 2 to 27. 

Ihie BASIC, Inc. ... NCP 

BTrigononrtetry 32. 

BAlgebra 32. 


RECREATIONAL 


Accolede ... CP (reqs. graphics brd.) 

BTestdhve (tfnv/og s/mutetfon^ 24. 

BHardbail (baseball simutation) 24. 

BMean 18 (great gotf game. CGAorE (^) ... 29. 
Electronic Arts ... CP (reqs. graphics brd.) 

Chessmaster 2000 32. 

Chuck Yeager’s Right Simulator 32. 

Grand Slam Bridge 45. 

Hayden Software ... CP 
Sargonlllfirequ/resCGA) 15, 


PC Connection 
Hardware Special 

through April 30. 1986 

Kraft Systems ... 1 year 
Three-lMtton Joystick 
Pft/S ACCOLADE ... NCP 
B Hardball 

The Boys of Summer are back in Spring 
training once again, and we've got just the 
combination to get you ready for b^ball's 
opening day. 

• Kraft Premium Joystick with self-centering 
Of float-free operation; has an extra fire 
button on top of the stick for ease of use. 
Incl. $5 rebate coupon from Kraft. . . $33. 

• Accolade Hardball \ndiu6es 3-0 graphics 
and allosvs you to pick teams, change 
line-ups. as well as control hitting, pitching, 
runr^ng the bases, and playing the 
outfield. Requires graphics board ... 24. 

For PC. XT. AT. XT286 both just 49. 


Infocom ... NCP 

Bureaucracy Stationfall Lurking Horror 


Hollywood Hijinx Hitchhiker’s Guide 

Leather Goddesses of Phobos each 25. 

Zork Trilogy 49. 

MIcropfose ... CP 

F-15Srike Eagle fregu/resCGAJ 22. 

Silent Service Crequ/res CGA) 22. 

Gur\slr\\p(requiresC(3AorE(jA) 32. 

Microsoft ... CP 

□Right Simulator 2. 13 (reqs. graphfcsbrd.^ . . 35. 
Mindscape ... CP freqs. graphics brd.^ 

□DeferKler of the Crown 24. 

□Balarxje of Power 30. 

Parlor Softvrare ... CP 

DBrid^ Parlor (best Bridge simulation) 49. 

Sierra On-Line ... CP 

SLeisure Suit Larry (requires CGA or EGA) ... 25. 

®Space Quest (requires CGA or EGA) 33. 

®King‘s Quest III frequ/resCGA or £G4; .... 33. 

Sphere, Inc. ... NCP 

GATO (submarine simulation, requires CGA) 12. 
BFalcon (F-16 simulation, reqs. graphics brd.) 32. 

Sublogic ... NCP 

Jet 2. 1 (requires EGA or CGA) 33. 

XOR ... NCP 

□NFL Challenge 69. 


1 - 800 / 243-8088 
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HARDWARE 

Manufacturer’s standard limited warranty period 
for items shown is listed after each company 
name. Some products in their line may have 
different warranty periods 


AST Research ... 2 years 

[/OMini2C/Sff» $89. 

SixPakPlus 64k C/S/P 

('rxjw upgrades to 576/0 129. 

SixPal^remium 256k C/S/P 

(upgrades to 1 Meg or 2 Meg w/Piggybad() 199. 

Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) 299. 

Advantage 2 512k (tor PS/2) 309. 

RAMoaoe! 286 512k (upgrades to 2 Mea) 339. 

Hot Shot 286 (10 MHz} 399. 

AST Premium series boards and RAMpage! 
boards support EMS and tu9y support EEMS. 
Amdek ... 1 year 

A10A(wT}bermonochromemonitor) 159. 

732(PSi2co*ymonrtoO 449. 

LaserOrive- 1 ((3D-ROM Drive: QGday wrty.) 629. 
Compucable ... 2 years 

2- Po^ion switch box 29. 

3- Position switch box 39. 


Cuesta ... 1 year 

Datasaver 400 Watt (backup power uniQ 459. 

Curtis ... lifetime 

ACCESSORIES 


Disk Holder OB- 1 (hoWs 505 V4"d^^ 8. 

Printer Stand PS- 1 18. 

Universal System Stand SS-3 25. 

DS-1 Switch Box (controfe 2 pnntersj 33. 

CABLES 

Smartmodem-to-PC Cable (9 feed 17. 

Printer-to-IBM cable (9 feed 17. 

SURGE SUPPRESSORS 

Safestrip SP-3 (6 outtelS; 1 year wrty.) 21 . 

Diamond SP-1 (6 oulfetsj 32. 

Rub^ (6 outlets: EMI/RFI filtered: 6 ft cord). . . 59. 
Ruby-Rus(w/FAX(5moctemprotecfidn^ .... 69. 

DCA ... 1 year 

\rma2 (3270 emulation board) 729. 

Irma P^2 (for M/croChanne/CPL/j 729. 

Epson ... 1 year 

^ cps speeds listed are for 12 cpi mode 

FK-86e primer (80 column. 240 cps) call 

FX-286e (faecofomn, 240 cps; call 

lQ-500^ column. 180 cps) call 

LQ-850 printer (80 cokimn. 264 cps) call 

LQ-1050 printer (736cofomn. 264 cps ) .... call 

LQ-2500 printer(736 column. 324 cps) call 

LX-800 printer (W cofomn. fSOqpsJ call 

Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

1200 Baud Internal Mod«n 99. 

2400 Baud Internal Modem 199. 

5th Ger>eration ... 6 months 

Logical Connection 256k 319. 

Logical Connection 512k 379. 


For IBM Personal Computers exclusively. 
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Hayes ... 2 years 

Smartmodem 1200 $299. 

Smartmodem ^2003 (with Smartcom II). . . 299. 

Smartmodem 12008(00 so^vva/ej 265. 

Smartmodem 2400 449. 

SnTartrnodem2400B(Vv)tf)Srnartcom//^. . . 449. 
Hercules ... 2 years 

Color Card (CG4; 159. 

Graphics Card Plus 189. 

Intel ... 5 years 

Inboard 386/PC w/1 Meg c^l 

Inboard 386/AT (req. /hsJateflbn kit) 949. 

lnboardlnstallationKrt(^::>ec^con7p(y(ed. . 139. 

Aboveboard 286 512k 319. 

Aboveboard PS/286 512k S/P 349. 

AbCNeBoard2 0k(kyMfCfoChannel) 279. 

B087(forlBM-PC&XJ) 114. 

8087-2 (for PS/2 Mocfete 25 <&30j 159. 

80287 (for A7&X7286; 195. 

80287-8 (for 8 MHz 80286 mac/wnesj 249. 

80267 ^^0 (for PS/2 Models 50 & 60) 319. 

&0387(for16MHzPS/2ModeidO) 499. 

80387-2O(for20MHzPS/2Modeld0) 749. 

Kenaingl^ Microware ... 1 year 

Printer Muffler (80 coilunv); 39. 

Masterpiece 94. 

Masterpiece Plus 109. 

ksytronic ... 3years 

101 Keyboard (enharx»dilayou() 99. 

lOafl ... 1 year 

Three-button Joystick 33. 

Mt croso ft ... Metlme 

Mouse with Paintbrush 109. 

Mouse with Easy CAD 129. 

Mouse with WirKlows ar>d Paintbrush 145. 

Mig e nt ... 1 year 

Poctet Modem (1200 baud. ind. software) 169. 

MSC TechrK>l(^es ... IHetIme 

PC Mouse w/PC Paint + (serial version) .... 89. 

PC Mouse w/PCPair<+ (bus version) 89. 

PC Mouse w/Autosketch 105. 

NEC ... 2 years 

Multisync II (800x 560 max. resofofibn) .... call 

NSI Logic ... 3 years 

Epic 480 (exfencted EGA) 129. 

Smart EGA Plus (supports 800x600 res.) . . 269. 
Orchid 'technologies ... 2 years 

Tiny Turbo 286 289. 

Designer VGA 299. 

PC Turbo 286e w/1 Meg (10 MHz) 729. 

RAMquest2Meg(for/^mocfo/S5a60) . . call 
Practical Peripherals ... 5 years 


Mforobutier Mini (paraHei print buffer w/32k) 75. 

Microbuffer Inline (par prior buflferw/32i() 129. 
1200 Baud Internal Modem (wProComm) . . 69. 


1200 Baud External Modem 109. 

24(X) B^d Internal Modem (w/ProComm) 159. 

2400 Baud External Modem 189. 

Princeton Graphics ... 1 year 

Mf<K'12£ (briber rrKXKXhrorrie rrxx^itor). . . 139. 

HX-12E (640x350 max. res.) 499. 

Ultrasync (supports CGA, EGA, VGA) 549. 


Quadram ... 2 years 

ProSync (with mouse; supports 640x480 & 

752x410 resokJtior)) $259. 

Microfazer II Print Buffer 64k 249. 

Quad386XT 749. 

'Ibshiba ... 1 year 

P321SL printer (80 co/.. 216cps. w/tractor) 529. 
P351 SX printer (136 ooil/mn, 2/6 cps) .... 999. 


T1000Laptop(B0C88, 6.4 ilbs., 5 hr baftery) call 
T1200 Laptop (80C86, 10 MHz. 20 Meg) ... call 
T3100/20 Laptop (80286. 8 MHz. 20 Meg) . . call 


Video? ... 2 years 

VEGA Deluxe (supports 640x480) 229. 

VEGA VGA (supports ft;# W3A specs) 287. 

DRIVES 

IOMEGA ... 1 year 

Bernoulli II (s/ngte 20 Meg rnrerrta() 949. 

Bernoulli II Dual 20 Meg Exterrtal (S'/r"). . 1679. 

20 Meg cartridge (574") 65. 

Bernoulli Box 40 Meg 1679. 

20 Meg cartridge (8") 82. 

PC3BCard(bootabfecarblbrPC, XTorAT) 169. 

PC4 Card (for PS/2 Mode/ 5CriSa80) 299. 

Mountain Computer ... 1 year 


40 Meg Internal Tape Drive (XT AT or PS/?). 379. 
40 Meg External Tape Drive (XT. AT or PS/2) 479. 
40 Meg Extern^ Tape Drive w/Power 


Supply (XT AT or PS^) 569. 

DriveCard20Meg(80r7Ts) 479. 

Plus Development ... 1 year 

Hardcard20Meg(49ms) 579. 

Hardcard40Meg(39r7is) 729. 

Seagate ... 1 year 


FREE PC7V* Drive InstaSation Tape wiffi the 


purchase of Seagate drive for the IBM PC 
(nor for AT). Specify Beta or VHS. 

20 Meg Internal Hard Drive (wfoontrotier 

arid cabtes, 65 ms) 309. 

40 Meo Internal Hard Drive for AT (40 ms) 439. 
40 Meo Internal Hard Drive for XT 

(w/cxyitndler and cables. 40 ms) 499 . 

TEAC ... 1 year 

PC. XT 360k Drive (5V4"ha/1-he/ghf) 99. 

720k Drive (3’/?" half-height, specify XT or AT) 99. 

'Ibshiba ... 1 year 

AT360kDrive(5’/4'ha//-he/ghf) 117. 

MEMORY 

256k Upgrades^ (150ns.se/ 0/9) call 

256k Upgrade Set (120 ns. set d 9) cal! 


1 - 800 / 243-8088 


DISKS 


All disks have a lifetime warranty. 

5^/4" DS/DD Disks for PC & XT (360k) 

Fuji MD2D (10 dis/cs per box) $12. 

Sony (10 dste per box) 12. 

Ma)^l MD2-DM (10 disks per box) 13. 

Verbatim Datalife (10 d/s/cs per box) 13. 

5V4" DS/High Density Disks for AT (1.2 Meg) 

Fuji MD2HD(10ds/tsperbox) 22. 

Sony (10 dfiks per box) 23. 

Ma)^IMD2-HDM (10 disks per box) 23. 

Verbatim Datalife (10 disks per box) 22. 

31 / 2 " DS/DD Diskettes (720k) 

Sony (10 disks per box) 18. 

Fuf (10 disks per box) 19. 

Ma)^l (10 disks per box) 20. 

31 / 2 " DS/High-Density Diskettes (1.44 Meg) 

Fuji (10 disks per box) 55. 

Maxell (10 diaper box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Grolier'sOnLine Encyclopedia 32. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 fee/) 15. 

Parallel Printer cable (15 fee/) 19. 

PC Conr>ection Computer Toolkit 22. 


OUR POLICY 

• We accept VISA ar>d MASTERCARD. 

a No surcharge added for credit card orders, 
a four card is txx charged until we ship. 

• t( we must ship a partieil order, we r>ever charge freight 

on the shipm^s) foat complete the order (in the US.), 
a No sales tax. 

a Al U.S. shipments insured; no additiorul charge, 
a APO/FPO orders shipped 1st Class Mai. charged by 
weight, 

a Alowl week for personal and company checks to dear 
a UPS Nesd-Oay-Air available, 
a COD rnax. $1000. Cash, cashier's check, or rnoney order, 
a 120 day limited warranty on al products.* 
a To order, call us anytime MorxJay thru Friday 9:00 to 
9:00. or Saturday 9:00 to 5:30. fou can cal our busir^ess 
offices at 603/44&3383 Monday through Friday 9:00 to 
5:30. 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Conttnant a l US: 

a For monitors, printers, Bemou* Boxes, and computers. 

pay actual dwges. Cal for UPS 2nd-Day & Next-Day-Air. 
a For all other items, add $3 per order to cover UPS 
Shipping. For such items, we autemaccaly use UPS 
2nd-0ay-/^ir at no extra charge if you are rrxxe than 2 
days from us by UPS ground. 

Hawaii: 
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a For nrtemors. printers. Bemoul Bombs, arfo computers, 
actual UPS Blue charge wi be added. For afl other 
items, add S3 per order 
Alaaka and outtede Continents US: 
a Cal 603/446-3383 for information. 


For IBM Personal Computers exclusively. 




PC Parachute. 


No strings attached. 

(Or, how we rise above the competition.) 

V isitors to the jumping junction of Marlow, NH 
(pop. 552) often pause to admire the acrobatic 
feats (and toes) of our lofty mascots as they prac- 
tice their very special delivery techniques. Call us air- 
heads, but the sky's clearly the limit when it comes to 
landing our customers great deals in record time. 

Avoiding crash iandings, and other tricks 
of the trade. 

In these turbulent times, there’s no such thing as too 
much protection. Whether you're 
about to go down from 5.0()0 feet, or 
buy peripherals and software for 
your personal computer. Ever since 
we first leapt brazenly into the big 
blue mail order business, we’ve 
offered toll-free technical support 
and at least a 120-day warranty on 
every product. Plus, appearances to 
the contrary, we don’t ride the 
float— your credit card isn’t charged 
until we ship. 


Worried that your word processor won’t support 
your printer, or that you don’t have enough power for 
that new turbo board? Fear not. Our crack squadron of 
sales specialists will help you hit the ground running 
with your new add-on or software program. By making 
sure that you choose products that are appropriate to 
your needs and fit your equipment. Look out below! 

Open up! 

Whether you need to protect your micro from poor 
performance or your person from persistent precipita- 
tion, we’d like to help. So, next time it’s raining cats 
and dogs, you can protect yourself 
with an official PC Connection 
umbrella, featuring our very fair 
(and foul) weather friend. It’s free to 
anyone who places an order of 
$750 or more between now and 
May 31st. 

Just call 1-800/243-8088 or 
1 -603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit please call ahead. 



Now yoQ too con pal on hnin (ond keep them dry) whfa 
yoor very own very otytteh PC Coonectkm ubrelb. 
Oflhr not •vnOaUe to net nccounts. One per outoBcr. 


For IBM Personal Computers exclusively. 
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■ RELATIONAL DATABASES 


can update a Tile in pieces, which is more 
efficient than "tabbing” through a large 
number of fields. Whenever a data field is 
updated, all the screens and files that con- 
tain it are automatically updated. 

There is one important downside to the 
relational approach 5bt takes: speed. Large 
files that are split only into screen views 


■ Novelle’sXfnVve, 
with its companion 
program Btrieve, is 
targeted toward the 
sophisticated database 
applications designer. 


rather than smaller physical subsets can 
make .some operations — such as queries, 
extracts, and reports — take an inordinately 
long time. The same goes for groups of 
files linked together in a complicated net of 
interdependencies. 

ENTRY AND RETRIEVAL Actually 
creating the screens or manipulating them 
is very easy because of the prompts in a di- 
alog box at the top of the design screen. 
Fields contain text, numbers, dates, or 
money. They can be up to 80 characters in 
length. 

With the screens designed and linked, 
data entry is just a function key away. In 
the data entry mode, you can also search 
the file for particular records. Searches can 
be for exact dccurrences, unknown values 
(using wildcards), greater than, less than, 
not equal to, and so on . Because the search 
criteria are entered directly in the data 
field, the field has to be large enough to 
hold the search statement, or else you have 
to reurm to screen design and enlarge the 
field. 

Searching is only the first level of data 
retrieval. By going to the query module in 
the program, you can view, modify, or de- 
lete many records at once. With the query 
facilities you have the ability to set long, 
complicated selection criteria using both 


the AND and OR Boolean connectors. 

The most sophisticated way to retrieve 
data is through custom reports. Data items 
in a report can appear in both a ffee-form 
area and a columnar area. You can add 
whatever text you want to the free-form 
area. But this setup doesn't allow for foot- 
ers. The items appearing in the report can 
be selected by certain criteria, can be sott- 
ed in ascending or descending order, and 
can include totals and averages. Six pro- 
duces labels in much the same way it ptti- 
duces reports. 

The application-building abilities of 
Six, collectively called the “process con- 
trol system,” let you order the use of 
menus and job files you have written with 
the DOS line editor or an outside word pro- 
cessor. 

The next version of the program — due 
out sometime within the first half 
1988 — will let you tun reports right from 
the data entry area without having to exit to 
the report area; I saw a beta version of this 
capability. An ASAP spokesman also said 
the next version will be about 75 percent 
faster, a very welcome and needed en- 
hancement. — ^Heiit^ Fersko-Weiss 


disk drives, a hard disk is recommended 
since Xtrieve goes to disk often. A hard 
disk should speed things up; better yet, use 
a RAMdisk if possible. 

Xtrieve comes in the familiar boxed 
binders and is a snap to install. Make a 
backup copy and run from the A: drive, 
with a data disk in drive B:, and you are 
ready to go. The hard disk install is just as 
simple. Copy the floppy disks to any sub- 
directory you wish and bring up the system 
by typing “xtrieve” . 

To make full u.se of Xiriev’e's capabili- 
ties, it makes good sense to configure the 
hard disk with separate subdirectories for 
each of the various types of files that the 
program creates. The locations of particu- 
lar file types ate defined to the system us- 
ing the Configure selection from the main 
menu. Configure also allows the definition 
of colors, keyboard use, and the various 
switch settings. 

A file is defined to Xtrieve in the data 
dictionary; to access this function, select 
Dictionary from the main menu. Here you 
can create, show, define, remove, reorga- 
nize, and set defaults for your database 
fields. Be careful not to create a dictionary 


Xtrieve 

Novelle’s Yrrieve, with its companion pro- 
gram Btrieve, is targeted toward the so- 
phisticated database applications designer. 
Casual users or small-business owners 
may find it just the ticket for customized 
applications, but unlocking the power of 
this package takes time and a fair under- 
standing of DBMS concepts. 

Xtrieve, Version 3.02, is a user-inter- 
face application that allows for data entry, 
file import, query, and configuration using 
the familiar overlapping menus so com- 
mon today, Btrieve is the low-level record 
management software. Included on the 
disk for Btrieve, Version 4. 10, ate various 
C, Pascal, and 8088 Assembler source and 
object files to provide the applications pro- 
grammer with access to the Btrieve record 
management calls. 

Running the single-user version re- 
quires an fBM compatible with DOS 2.0 
or later, with 256K of memory available 
after DOS, Btrieve, and any other resident 
programs are loaded. While the system 
will run on a machine with dual floppy 



FACT 


FILE 


Xtrieve^ Version 3.02 
Novelle 

P.O. Box 9802. #917 
Ausun, TX 78766 
(512).'M6-838() 

Lis! Price: X/nrvf. sin- 
gle-user $245; mulliusci. 
$595. Btrieve: single- 
user $245; nmlliuser. $595. RefM>rt Option: 
single-user. $145; multiuser. $345. 
Requires: 256K RAM available alter IXXS, 
Btrieve, and other TSRs are loaded {Btrieve 
a*quires 35K): two disk drives (hard disk rec- 
ommended). IBM or compatible. DOS 2.()or 
later. 

In Short: I'argcted toward the sophisticated 
applications designer. Xtrieve requires much 
time to unkx:k its power, even with its 
snKKMh user interface. Btrieve, a companion 
pnigram, is a low-level record manager that 
includes various source and object files for 
pn)gramnK*rs. Report Option ct>mpensates 
for shortcomings in X/r/eve's IVint com- 
mand. Not copy protected. 

CWCIE 678 ON READER StJMCE CARD 
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3Conl^0N1OKENraNG... 
EVEimHMG BM PROMSED 
amPORATE AMERICA.. 

PLUS. 


When IBM committed itself to token ring as 
its local networking standard, token ring imme- 
diately became a standard for Corporate America. 

With good reason. 

It makes sense to 
optimize your investment 
in an installed base of 
micros, minis and main- 
frames and to be sure that 
all your IBM hardware 
can communicate— now 

You get total ctMtnectivity hetween . . .. • . 

.ICont and IBM hardware and software. dllG III 1X16 tUtUrC. 

At 3Com we understand and sympathize 
with that. 

But wouldn't it be nice if your token ring 
network allowed you to talk to non-IBM hardware? 

Gave you total connectivity? 

Well, now it can. 

All you have to do is run 3Com 3-1- network 
operating software on your PCs and new Personal 
System/2s connected to a token ring network 
and you immediately get total connectivity to 
Ethernet and AppleTalk networks. 

You can talk to Macintoshes, you can even talk 
toDECVAXs. 

And there’s more, because 3Com 3-1- gives you 
today's most sophisticated electronic mail. 


SOFTWARE 

3+ IBM 


t/ 




internetwork communication between token ring 
networks at supported speeds up to 19 .2K bit/sec, 
and security that allows only authorized users to 
access files and data. 

Even better, 
if you install 
3Com 100% 

IBM-compatible 
TbkenLink 

adapters, you get an on-board media filter allowing 
you to also tie into unshielded twisted pair, IBM 
Type 3 cabling, without additional components. 

But guess what? . . .There’s even more! 

3Com 3-1- software and 3Com TokenLink 
hardware are totally compatible with IBM software 
and hardware. That means you can mix and match 
them any way you want. 

It’s just one more reason why more than two- 
thirds of the 3Com 3-f networks in operation 
today are helping to improve the productivity of 
America’s largest corporations. 

3Com 

For your nearest 3Com dealer, call l-800-NET-3Com. 

CIRCLE 238 ON READER SERVICE CARD 
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■ RELATIONAL DATABASES 


if one already exists, for only one can re- 
side in a subdirectory; instead, select an- 
other directory from the dictionary config- 
uration menu. 

ARRANGING YOUR DATA Xlrieve 
possesses one of the richest sets of data 
types available in an off-the-shelf package. 
Augmenting all of the standard types (in- 
cluding time and date fields) are 4- and 8- 
byte floating-point values, as well as both 
Pascal- and C-type strings. The unsophis- 
ticated user, however, may not understand 
the issues involved in selecting one type 
over another. And the program provides 
little help. 

Data may be entered into the databa.se 
either manually or by importing one of 
three types of files. To enter data by hand 
is straightforward: just select Edit from the 
View menu, and the full range of choices 
are presented. The Add and Modify op- 
tions are like a spreadsheet. Position the 
cursor and type. 

To import a data file, you simply select 
the file type and read it into a predefined 
View corresponding to the file. The only 
two standard types of files supported by 
Xtrieve are .DIF and .SDF formats, but 
you can also read and write an unformatted 
file. This feature can be a very handy tool 
for seasoned users. 

After you have defined your database to 
Xtrieve and entered your data, simple anal- 
ysis is elementary. A View or table is cre- 
ated by selecting View from the main 
menu. A View would consist of a number 
of your database fields and user-defined 
fields. Column headings and field masks 
can be easily set. 

Once your data is in the database, you 
can query or Restrict your view to a selec- 
tion criterion. A full range of single and 
compound Boolean expressions are sup- 
ported, and restrictions can be saved along 
with the View for later recall. One major 
drawback of the Restrict command — and 
of Xlrieve in general — is the lack of any 
predefined statistical, financial, mathe- 
matical, or logical functions. 

Files can be Joined together in Views 
using fields from up to eight files. Func- 
tions such as creating a new file based on 
an intersection, not-intersection, or union 
are not supported. Once you have nar- 
rowed the number of records down to the 


D I T O R ’ S 
eftifli CHOICE 


• PowerBase 


With progrummubie dauihases be- 
coming easier to use, vi’c think retul- 
ers should check out the reviews in 
Part 3 of Project Dutahuse, which 
will appear in our ne.xl issue, before 
making a purchasing decision .Even 
if you re someone who says ' hut I 
don ' I want to program the thing , ’ ’ 
you can benefit from the speed and 
fle.xibility of programmable data- 
ha.se systems — amt simply ignore 
the programming component. 

Nevertheless. Compuware 
Corp.'s PowerBase. which lists for 
$349, is a product to consider. It is 
easy to learn. It has extensive re- 
porting capabilities. And, because 
it supports a wide variety of im- 
portle.xport file formats, it's an ex- 
cellent link to other programs. 
PowerBase is ideal for the small 
professional offiee where it is un- 
likely anyone would ever care to 
learn a programming language. It 
would also he useful to a corporate 
manager looking for a desktop data- 
base that produces reports atid e.x- 
ports ftles that can later be imported 
into a corporate dataha.se. 

If raw speed is wluit you're look- 
ing for, you nuiy want to check out 
Superbase Personal Relational Da- 
tabase System /ram Progre.ssive 
Peripherals and Software. A data- 
base that runs in the GEM environ- 
ment, it outperformed all others on 
PC Labs benchmark tests, and— if 
you already own GEM — it comes at 
the .surprisingly low price of $99. 95 . 
Even if you need topurcha.se the 
GEM run-time module, you'll pay 
no more than the list price of 
$149.95. 


desired subset, you can summarize viewed 
fields. Maximum, minimum, count, and 
average are supported, and the process to 
access these functions is simple and direct. 


OPTIONAL REPORT PACKAGE Re- 
port Option, formerly called Rtrieve, was 
not provided with the package we re- 
viewed. The Xtrieve Print command will 
print (to the console, printer, or file) all the 
fields in all the records in the current View. 
This is not adequate for serious work, 
however, and 1 would suggest you buy Re- 
port Option if you purchase Xtrieve. 

One major concern for the novice user 
is the Help function, with which Xtrieve 
does a commendable job. Pressing the 
standard FI key quickly activates a full- 
screen, contextual Help function. And 
Help can be modified using a supplied util- 
ity, a useful feature for small-business ap- 
plications development. 

The documentation is well written but 
sketchy in places. Good use of examples 
and screens compensates for the cursory 
treatment of some topics. A command 
tree, dictionary structure, glossary, list of 
error messages, explanation of data types, 
configuration and customization guide are 
included in the appendixes. 

As may be expected, any command 
that can be carried out from the menu can 
be executed from a command file. Xtrieve 
will record a command stream for later re- 
playing; these Novelle chose to implement 
as macros rather than as a conunand file in 
the usual sense. I found this disconcerting 
at first, but got used to it quickly. Com- 
mand files can be recorded, or edited with 
a text editor, and then recompiled. One of 
the most useful features Xtrieve offers the 
small-business person is its well-defined 
and implemented security. Database, file, 
and field access are supported for multiple 
users. Data encryption is supported within 
Btrieve for the applications developer. 

Xtrieve reminds me of soda pop. It 
tastes good and has a nice package— but 
when you are finished, the thirst remains. 
While simple tasks are easy to accomplish, 
more-advanced projects may require a 
good deal of programming experience. 
Novelle has offered us a product that has a 
smooth user interface and some interesting 
features. But it lacks several aspects of a 
DBMS needed by many power users and 
small-business owners. If you’re looking 
for a basic record maitagement system for 
some customized applications, however, 
Novelle may have just what you’re look- 
ing for. — Steven P. WilUams 
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COREj^rBackup Systems 

The others just dont staac up. 

CORE/ast vs Other Backup Systems 


FLEXIBILITY/SPEED 

COREfast 

Everex 

FastBack 

Genoa 

Irwin 

SY-STOR 

SY-TOS 

TakeTwo 

To avoicj learning new programs as your backup 
needs change, will this system back up to 
diskette, hard disk and tape? 

YES 

NO 

NO 

NO 

NO 

YES 

YES 

NO 

Can this diskette based system back up 500 
spreadsheet files (8.8MB) in 7 minutes and 
then restore them in less than 6 1/2? 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

this tape based system back up 1 .500 
word processing files (30MB) in 7 minutes 
and then restore them in less than 12? 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

FUNCTION 









Will this system automatically perform up to 

6 pre-scheduled backups per day? 

YES 

YES 

NO 

NO 

YES 

NO 

YES 

NO 

Will you be able to save your entire disk 
without having to select and back up single 
files at a time? 

YES 

YES 

NO 

YES 

NO 

NO 

YES 

NO 

Does this system contain file-management 
features which allow you to copy, re-name, 
view and delete files before backing up? 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

Will this system save twice as much data 
per diskette or reduce your backup time 
through the use of data compression? 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

NO 
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"COREfast offers more flexibility, and therefore "an unbeatable combination of virtues: 

more value, than FastBack." speed, versatility and reliability," 

— InfoWorld — PC Magazine 

COREfast Backup Systems: the fastest, easiest way to protect data. Available 
on diskette and 40. 60 and 150MB tape. CORE/asr runs Novell NetWare, 
is compatible to IBM’s PC. PC/XT. PC/AT. PS/2 or compatible 
and can backup to any DOS device. Contact CORE today. 

Now available on 3 1/2" floppy diskette. headquarters 

305/997-6055 
NORTHEAST 
203/357-1339 
MID-WEST 
312/439-0511 
WEST COAST 
213/312-8130 


iiCORE' 

■m INTERNATIONAL 


Tesrs performtd on a '286 machiM 
usin^ iht fottou'iitf progra m s. 
C^tifast VersKHt 20 
Emecr Vrfstoii 4.05 
FASTBACKphis Versitm lO 
Gaiaa Vernon 2.13 A 
InmH Vernon 1.13 
SY STOti Vernon 1.0 
SY-TOS Vernon 202 E 
TakeTwo Verson 2.0 


Prahas taed dan ov miB- 
itrtd mdemarks ^ riteir re- 
a<ioed tanpmae^ CCK^aa mi 
cPRC t ngoNrtd o nin w n rfa 
of CCVC Mnmuncnd 
CtiOasCOKElntemnon^ 


FAX; 305/997-6009 
TELEX; 315 809 CORE INTL DEBE 
Paris. France: l/42.27.2922and 
Sunninghlll. Berkshire (U.K.) 

0990 23491 

National distribution through Ciates 
Distribuung. Kenftl Distribution 
and MICRO D. 



Most offices have only one laser printer. So user 
access can be a real pain. But a Local Area Network 
can cost twice as much as the printer. And buy- 
ing a laser for each user is out of the question. 

That’s why The Logical Connection makes 
everyone happy. You, because the cost is low, 
your employees, because they each get a laser 
virtually at their fingertips. 

With The Logical Connection you can put the 
printer in a central location. Users access it in 
seconds from their own terminals with the new, 



]y^lu^with 
’ Connection. 


11200 Industrifdex Blvd., Baton Rouge, LA 70809 
SALES OFFICE: 1322 Bell Avenue, Suite lA,TUstin. CA 92680 
(800)225-2775 (714)259-0541 
The logical Connection is a trademark of Fifth Generation Systems, Inc. 

Pop-Up is a trademark of Popular Programs. Inc. 


simple and convenient, memoiy-resident,“Pop-Up’,’ 
switching menu. Then, The Logical Connection 
takes over. If the printer is occupied, it holds each 
job until its current work is hnished, 
automatically printing each new 
job in turn. 

No wonder PC MAGAZINE 
has twice named The Logical 
Connection its Editor’s Choice. In 
fact, they called it, . . more than 
logical— maybe inspired.” 



MAGAZINE 


EDITORS 

CHOICE 
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10 





From Fifth Generation Systems 
The makers of FASTBACK and FASTBACK PLUS 
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■ CONNECTIVITY ■ 


II who 

coiiipelc against Big Blue fol- 
low a few basie rules. Their 
produels must be eheaper 
and/or belter. And they must 
be as IBM eompatible as le- 
gally possible. The eompeti- 
tors to IBM's Token-Ring 
Network that we review in 
this artiele. Raeore's LANpae 
802.5 System and Proteon's 
ProNET-4. do not stray from 
these tried-and-truc rules. 

The teehnology that al- 
lows clone makers to pniduce 
prixiuets that are eompatible 
with IBM's Token-Ring Net- 
work is the Texas Instruments 
TMS38() chip set. This chip 
set is certified by IBM as 
compatible both with the In- 
stitute of Electrical and Elec- 
tronic Engineers (IEEE) 
802.5 standard and with 
IBM's own extensions to the 
IEEE standard . 

Compatibility means that 
the cards from different ven- 



MAKING 

OONNECnONS 


Two 

Token-Ring 

Alternatives 

• 

Like the market for IBM PC clones, 
the market for systems eompatible with 
IBM’s Token-Ring Network is heating 
up. Racore and Proteon have come 
out with two new systems. The fomier 
competes (mi price; the latter corrects 
some of the Token-Ring’s Haws. 


1RANK .I. DHRR.liR.JR. 


dors should be able to operate 
on the same network with 
each other and with IBM. 
This is important because you 
may want to add cards from 
other vendors to an existing 
Token-Ring network (and be- 
cause IBM's cards are hard to 
gel). 

When preparing this arti- 
cle, we therefore tested IBM, 
Racore. and Proteon products 
together on the .same network . 
We performed file transfers 
and accessed files in various 
ways, including the use of 
DOS 3.1 byte-range-locking 
calls. We found no incom- 
patibilities or anomalies, al- 
though we can't certify that 
these products will work to- 
gether under all conditions. 
Software sensitive to the in- 
ternal timing and operation of 
the IBM network interface 
cards, particularly anything 
using IBM's Advanced Pro- 
gram-to-Program Communi- 
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cations, do not necessarily work with these 
clone cards. We tried them under the most 
common operational conditions, and they 
did work together. 

But while this chip set makes cloning 
practical, the amount of ingenuity that the 
vendor uses to promote the chip set is what 
wins or loses buyers. Racore takes on the 
market through aggressive pricing. Ra- 
core’s LANpac 802.5 interface card car- 
ries a retail price of $495, and its hub costs 
$395 , as compared with $795 for a compa- 
rable IBM Token-Ring card. While more 
expensive than the IBM system at $695 for 
its interface cards and $895 and $995 for 
its wiring hubs, Proteon’s ProNET-4 adds 
value by improving on some.obvious flaws 
in the IBM system. 

TOKEN-RING DOSSIER The IBM 
Token-Ring system is becoming ever 
more important to corporate Automated 
Data Processing (ADP) managers because 
IBM supports an increasing number of To- 
ken-Ring interfaces to mainframes. The 
Token-Ring architecture is an impoitant 
piece of IBM’s Systems Application Ar- 
chitecture (SAA), which is an emerging 
architecture from IBM that describes how 
applications should interact with all types 
of computers. SAA is designed to allow 
mainframes and PCs to share data on an 
equal basis on networks. A number of ven- 
dors, such as Proteon, also make Token- 
Ring interface cards for popular minicom- 
puters, allowing for easy interaction 
between PCs and minis without complex 
and expensive micro-to-mainlrame links 
and gateways. 

IBM representatives took a fmm lead in 
steering the IEEE committee that estab- 
lished the 802.5 standard, which describes 
the Token-Ring architecture and how a to- 
ken-passing protocol is used on a network. 

The 802.5 standard specifies both the 
physical and electrical connection scheme 
for a Token-Ring system. It combines an 
electrical ring topology, in which every 
station actively passes information on to 
the next one in the ring, with a physical 
hub topology, in which all stations connect 
to a central wiring hub. 

The electrical token-ring access tech- 
nique uses a single token that circulates 
among the stations when all are idle. When 
a station has a message to transmit, it waits 



TOKENLINKPLUS: 
3COM’S TOKEN-RE 

'^Com Corp. was the first company to 
•^market Token-Ring alternatives using 
the T1 chip set. PC Magazine reviewed 
3Com’s Token-Ring network in “Mak- 
ing Connections: 3Com's Ethernet and 
Token-Ring” (April 14, 1987). 

The TokenLink Plus, which 3Com 
uses as its network interface card, uses 

1 6-bit-wide addressing and on-board 
processing to relieve the communica- 
tions burden on the server’s CPU. We 
strongly recommend using these power- 
ful 3Com cards (or their Proteon equiva- 
lents) in Token-Ring servers if your 
networking software includes drivers for 
these adapters. While 3Com does not 
provide drivers for Novell’s NetWare (no 
surprise), it does provide a NETBIOS in- 
terface. 3Com’s NETBIOS interface 
makes the TokenLink cards interchange- 
able with IBM’s Token-Ring cards run- 
ning under IBM’s PC Local Area Net- 

VG ALTERNATIVE 

work Program or other NETBIOS- 
compatible operating systems. 

Tlie 3Com cards will operate with 
other 802.5 hardware in the typical phys- 
ical hub topology. But for 3Com’s own 
Token-Ring system, the company does 
not clone the IBM wire center or even use 
a physical hub topology. Instead, it takes 
the relays out of the wire center and puts 
them into individual interface boxes near 
every network node. The interface boxes 
are connected by a single cable tun, a 
process that saves wire and installation 
costs since you don’t need dedicated runs 
of wire from each node to the wire closet. 

The 3Com TokenLink cards provide 
another alternative to using IBM’s To- 
ken-Ring products in a standard 802.5 
LAN, and the 3Com TokenLink physical 
bus architecture provides a completely 
different way to install Token-Ring sys- 
tems. — ^Frank J. Derfler, Jr. 

for a "free” token and changes it to a 
“busy” token. The station then transmits a 
block of data called a frame immediately 
following the busy token. The frame con- 
tains all or part of the message the station 
has to send. The frame makes a complete 
round-trip to all network stations and is 
purged by the transmitting station, which 
then inserts a new free token on the ring. 
During the round-trip transmission pro- 
cess, no other station may send data over 
the network. 

Physically, the Token-Ring network 
consists of the network interface card, the 
hub, and cabling to connect the card and 
the hub. The IEEE defined the functional- 
ity and protocols of these pieces, while 
IBM designed their form and fit. 

With the physical hub topology used in 
the Token-Ring system, every station is 
connected to the hub by a dedicated cable 
run. This topology simplifies trouble- 
shooting and helps keep the network run- 
ning, because a fault in any single cable 
doesn’t bring down the network. Electro- 
mechanical relays in the hub bring stations 

into the ring as they initialize their network 
interface cards and remove the stations 
from the ting when they shut down. 

The major software piece of the Token- 
Ring is the network operating system. 
Since the IEEE standard stops short of 
specifying operating system software, you 
can run a Token-Ring network with any 
software containing appropriate drivers for 
the network interface cards. Networking 
software companies such as Novell and 
Banyan Systems provide the drivers for 
IBM’s cards, but makers of token-ring 
clone interface cards must provide their 
own drivers for popular networking pro- 
grams. Usually, clone manufacturers will 
provide one floppy disk with drivers for 
Novell’s NetWare and another containing 
a version of NETBIOS to allow the cards 
to run under programs such as Torus’s 
Tapestry and IBM’s PC Local Area Net- 
work Program, which talk to the network- 
ing hardware through standard NETBIOS 
calls. 

Because both Proteon and Racore pro- 
vided drivers for Novell’s Advanced 
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laming tlie LAN confi^mtfon problen^ 


Escape local ^rea network wiring pitfailsr "' ~ /■/ 

ARCN£T*’S connection rules are surprisingly sim^e. Besides being easy to install, it’s iust as ’ 
easy to add or relocate PCs. So you’ll neverbe backed jikd a corner again. 

With ARCNET" , you always feel in total control. Its extremely flexible topology and wide choice 
of cabling types, such as coax, twisted pair or fiber,, make it easy to adapt ARCNET'* to your office 
or plant environment. ^ 

What's more, ARCNET*^ operates with today’s most popular operating systems, such as NetWire*', 
Vines'", Tapestry^ and ViaNet®. Its token-passing technology abo assures high throughput. TWo 
more reasons why one out of every four new LANs being installed tod^ is ARCNET’^. 

Let the first name in ARCNET’ help you untangle the mystery of the best-kept secret in LANs. 
Write or call for our new brochure: Standard Microsystems Corporation, 35 Marcus Blvd., 
Hauppauge, NY 11788. (516) 273-3100. We’ll also send you information on SMC’ 's ARCNET® 
board for the IBM* PS/2 ciRciEiwoNREAOERsrRvictcARu STANDARD MKKOSYSTEMS 

ARCNTT* ts • mtotfred uademvk of the DMiotnt OxiMrathM) NrtVitrrc* ua rcgfan-tnl irademafR cf NokeT!. lov. \lnc^ AT*1/"^KI i ■ n ' 

utwkmark of Banyan Systems. IhclhpHtry* to a reitistftcd uadmuMkoflnsSyMBaUtt MaNet^ <»a tcRiHrini ' 

trademark of Wtatem PtjitalCorporafkm ri'T' li ■ tndrmirtr ind IFM* it % rrfitojpgt irafltonarti rt tnn rrmnnl 

ButoMss .\taihinesCorparatioto.SMC Karcgisteted tradeiStokto Staiidaf4MlaO!i\i£t»l^|!gutibA. ^ 

See us at Comdex May 9-12, Booth #4852 ’ 
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NetWare, we tested their systems using 
this operating system. 

THE HUB OF ACnVITV The hub or 

wire center used in a Token-Ring network, 
which IBM calls the Multistation Access 
Unit, is critically important to network op- 
eration. It has connectors that give up to 
eight personal computers or other devices 
access to the network. The Access Unit fits 


■ These products from 
Proteon and Racore are a 
response to both the 
successes and flaws of 
the IBM system. 

into a 19-inch rack and has a special cabi- 
net for desk or wall mounting. 

Because the IBM Access Unit is not 
powered by the wall socket, you must ini- 
tialize each port with a hand-held battery- 
powered device — the No, 8228 Setup 
Aid — when you set up the system. The 
Setup Aid properly aligns the contacts on 
all of the relays in the Access Unit. 

The 802.5 standard describes special 
connectors, called “dual-purpose connec- 
tors, ’ ’ that can mate a cable with a chassis, 
such as the wiring hub, or can mate two ca- 
bles together to extend them. 

The central cable hub concept is also 
used in systems such as AT&T’s StarLAN 
and Standard Microsystems’ ARCnet, Un- 
fortunately. the IBM Access Units have no 
visible indication of network operation like 
these systems do. For instance, Proteon’s 
ProNET- lO’s hub has lights that indicate a 
good electrical connection, while the hub 
for AT&T’s StarLAN and Standard Mi- 
crosystems’ ARCnet have lights that indi- 
cate network operation. Though primitive, 
these indicators are nonetheless useful for 
troubleshooting network cable and con- 
nection problems. 

Because the Token-Ring’s electrical 
ring topology requires every workstation 
to actively repeat signals, the failure of one 
station hits network traffic. Under some 


conditions, network interface cards will 
self-test and disconnect themselves from 
the ring if they’re malfunctioning. But in 
other circumstances, if the particular fail- 
ure of an interface card causes it to stay si- 
lendy in the ring or to generate improper 
packets, the network will not function. In 
these situations, you must physically dis- 
connect the faulty station’s cable from the 
IBM hub to restore operation. 

And since many companies store the 
wiring hub in a closet some distance from 
the neatest network workstation, network 
troubleshooting becomes a two-person op- 
eration. One crouches in a d^ wiring 
closet disconnecting one cable at a time, 
while the other watches a workstation 
screen, waiting for network activity to re- 
sume. When the network comes back to 
life, the watcher tells the wire puller which 
cable caused the outage. This routine hap- 
pens so often that people who maintain 
IBM networks bitterly joke that their most 
important troubleshooting tool is a pair of 
walkie-talkies: one for the person in the 
wiring closet, and another one for the 
workstation watcher. 

These products from Proteon and Ra- 
core ate a response to both the successes 
and flaws of the IBM system. In the re- 
views that follow, you can see for yourself 
which is the most attractive system for 
your application. 

PROTEON INC. 

ProNET-4 

Proteon is a serious player in the high-end 
local area network business. ProNET-4, 
which we review here, is Proteon’s IEEE 
802.5 standard alternative to IBM’s To- 
ken-Ring Network. In addition, the com- 
pany offers a proprietary token-passing 
system, ProNCT-IO, reviewed in “Mak- 
ing Connections; LANs Under NetWare," 
PC Magazine, December 9, 1986, as well 
as an ultrareliable fiber-optic system, 
ProNET-lO p320x, reviewed in “Making 
Connections: The Who, Why, and How of 
Fiber-optic LANs,” PC Magazine, Janu- 
ary 12, 1988. 

The ProNET-4 system consists of two 
kinds of hardware: network interface cards 
and wiring hubs. It also comes with soft- 
ware that helps with network troubleshoot- 
ing. You can purchase the hardware either 



Pro.NKT-a 
Pniteon Inc. 

TwoTechnoKigy I>. 

WeMb»’»r»)ugh. MA015K1-.^)0X 
(6I7)898-2K(X) 

List Price: pl.^4() PC inierfacecard. $695; 
pi 344 AT inlerfac'c CimJ. S695; p27 10 Iniclli- 
gem Wife Cenier. $995; p27(K) Mulii-suiion 
Wire Cenier. $895; p6(KK) Prt)NKT-I Net- 
work Munugeinent Kit. including one Intelli- 
gent W ire Center, three p 1 ."UO PC interface 
cards, one pi .W AT interface card. Token- 
VIEW~4 software, and serial-bus interface. 
$5.(XK). 

In Short: This alternative to IBM’s Ti>ken- 
Ring Network hardware provides eKcellent 
features to lielp you manage a network. The 
cards are not directly interchangeable w iih 
IB.M's interlace cards, but they can operate 
i>n the same network w ith other ItHK 802.5 
hardware if the appropriate software drivers 
are used. 

CI^ L r 668 r-N R£ADe.H S£RVta; CAftO 


separately or packaged in various kits. It is 
in these hubs that Proteon adds value to the 
standard IBM-type system. 

In addition to marketing the ProNET-4 
interface cards for IBM PC- and AT-type 
computers, Proteon also makes the cards 
for systems using the Multibus, VMEbus, 
UniBus, and Q-Bus. The Model pi 340 
card uses 8-bit I/O for the PC-bus systems. 
The 8-bit card allows a maximum through- 
put of 2 megabits per second between the 
ring and the PC’s memory. The Proteon 
Model pi 344 interface system for the 16- 
bit AT bus has lull on-board DMA (direct 
memory access) for efficient data transfer. 
This card is normally used in servers in 
which heavier data transfer loads require 
the card’s maximum 3.5-Mbps ring-to- 
memory transfer rate. These network in- 
terface cards are well designed and can 
take advantage of the higher-numbered 
DMA channels in PC AT systems. 

You can use these cards on a network 
with IBM’s Token-Ring hardware, but 
they are not plug-compatible replacements 
for IBM’s cards. Inst^, you must install 
customized drivers for the networking 
software or use the card manufacturer’s 
NETBIOS. Drivers for ProNET-4’s cards 
are provided with Novell’s Advanced 
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If you’re looking 
for powerful 
software to solve 
your network 
problems. . . 




. . .you should 


You could invest thousands of dollars 
in network hardware. Or hundreds of 
thousands. Yet to fully realize your net- 
work’s potential, you need the right 
software. 

That’s why you should be seeing 
Novell for total network software solutions. 

As a networking leader, Novell has 
pioneered the tremendous rise in PC- 
based networks. Today, Novell’s vision 
of networking starts at the desktop and 
expands outward toward the goal of total 
computer connectivity. 


That vision begins with Net^^hre,* the 
recognized standard for local area network 
operating systems. With an installed base 
of over a inillion workstations, NetWare 
puts power in the hands of network users 
at all levels: from ELS NetWare, for entry- 
level solutions, to SET^NetW^e, provid- 
ing high-performance system fault tolerant 
networking. 

Beyond NetW^e, Novell offers PCOX™ 
software for linking PCs and LANs with 
mainframes and minicomputers. And bridg- 
ing software to connect separate LANs. 


Ct987 No««ll bic. Wortd HMdqMorim. )22 Eott 1700 South. Pro«o. Uuh 64«01 (001)379.5400 


be seeing led. 


Novell also provides programming 
tools like MHS, and Btrieve* and XQL* 
file management software. Plus extensive 
support for independent developers of 
network applications. 

With aU these software products and 
more, Novell gives greater flexibility and 
reliability to your network. And pushes the 
total networking spectrum closer to seam- 
less connectivity. 

End your search for powerful network 
software. See your Authorized Novell Gold 
Reseller, or call 1-800-LANKIND. 


For more information, call from your 
modem 1-800-444-U72 (300-1200 baud. 

8 bit, no parity, 1 stop bit) and enter the access 
codeNVSOFO. 


H N O V E L L 


For network solutions, 
you should be seeing red. 
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Proteon’s ProNET -4 system consists of the wire center (the Intelligent Wire Center is shown here), 
the Proteon pi 344 netwoHc interface card. Token VIEW-4 software, and a serial bus interface for 
the controlling PC. We tested the system running under Novell's Advanced NclWare. Like IBM's 
Token-Ring Network, Proteon s ProNET -4 system uses a physical star topology, but electrically, 
the stations on the network are connected in a ring . 



I 

I 


NetWare and Banyan’s VINES networking 
software. To instil Proteon’s network in- 
terface cards on either of these operating 
systems, you simply make a selection on 
the installation menu. Proteon also sup- 
plies software meeting the Department of 
Defense’s Transmission Control Proto- 
coiyintemet Protocol (TCP/IP) standards 
for use in networks of computers with dif- 
ferent operating systems. 


WIRE CENTER Proteon adds value to 
its Token-Ring system with its PtoNET-4 
wire center and unique TokenVlEW-4 soft- 
ware. Together, the processor in the wire 
center and software running in a PC make 
network troubleshooting an easy job re- 
quiring only one person. 

Externally, tli ProNET-4 p27(X) Mul- 
tistation Wire Onter is nearly identical to 
the IBM wire center, fitting into the same 


1 


Th^ Connectivity 
Decision Guide 


This chart is designed to heip you select 
from among the many infomiation-transfer 
and resource-sharing alternatives. As you 
can see on the chart if all you really need 
to do is exchange NItc or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organiza- 
tion has not already invested heavily in 
PCs or DOS programs, then a minicom- 
puter might meet your needs more eco- 
nomically. But if you want many users to 
share data files simultaneously under 
DOS, a LAN may be the best alternative. 
Once you've decided on a LAN, the need 
lor station-to-station resource sharing and 
other factors will Influence your network 
purchasing decision. 

Because manufacturers Include many 
different features In their networks, some 
products will not fit neatly into one 
decision box in this guide. Youll also find 
that the lack of differentiation between 
LANs is becoming as large a problem In 
the LAN industry as the lack (>f standards 
was 2 years ago. But overlapping features 
and technical similarity between networks 
are good news lor potential buyers. They 
will let you concentrate on more-traditional 
factors such as dealer support and price 
Instead of on more-technical con- 
siderations. 


Reviews originally appeared in 
PC Magazine: 

• Decembers, 1986 

• December 23, 1986 

• January 13, 1987 

• January 27, 1987 

• February 10, 1987 
February 24, 1987 

■ March 31, 1987 

■ AprlM4,1987 

■ May 26, 1987 

■ June 9, 1987 

• June 23, 1987 

■ July 1987 

• August 1987 

■ September 29, 1987 
s October 27, 1987 

I January 12, 1988 
I January 26, 1988 
I February 16, 1988 
I March 29, 1988 
I April 26, 1968 

Black marker indicates current issue. 
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■ PRONET-4 AND LANPAC 


( Benchmark 'Ksts: 

ProNET-4 and LANpac 802.5 System 


T he results for the two Ibken-Ring alterna- 
tives were uoderstarxtably similar. How- 
ever, the IG-blt-wide interface of the 
ProNET-4 p1344 interface card used in the 
AT server improved performance under 
heavy load axtditions (in this case, more 
than four workstations). Ra(:x)re's LANpac 
ar>d Proteonis ProNET-4 systems were 
faster than the Banyan and 3Com systems 
primarily because they were tested running 
under Novellas Advanced Net^re operating 
system, which handles data more efficiently 
than the software used in these other 
systems. 


Network Speed Under Load 


The PC Labs LAN benchmark tests are written in C and are 
indepertdent o( commercial eoTtware. We ran the tests on a 
test-bed ol six 8-MH2 IBM PC ATs. For our lest-bed to 
better simulete the conddions on a medium-size network of 
20 or mors workstations, we designed these loading tests 
so that a single station represents five (o ten times the load 
of a user performing an interactive task f lor otample. updat- 
ing records) on a network. 

By themselves, the elapsed times reported in these tests 
are not meaningful. They are valuable only when used to 
compare the performances of Iwo or more systems rurwwtg 
urtder near-idenbcal GorxJKions. Accordingly, we include the 
tests run on our Edifor's Choice configuralion ol a 3Com 
3Server3 , 3 + Share software, and EtherLink interface 
cards lo provide a poim of comparison. We also show re- 
sults from a network of Novell^ Advanced NetWare>286. 
Elherijnk cards, and an IBM PC AT as the server. Ad- 
vanced NetWare is our Edrtorb Choice for networking soft- 
ware. arxf our tested configuration is a typical one. We also 
include the results of Banyan !s system, which mdudes Ban- 
yanb DTS Desklbp Server. M e ri dia n LANStar PC network 
mlerfaca cards. aixJ VINES networking software. BanyenS 
LAN system has emerged as one of the top three play^ in 
the LAN marke^ilace. 

The Network S peed Under Load arwl the Hard Dfek 
Accasa Load benchmark tests measure the time needed 
to perform a standardized task on ttie network. While the 
actual work loads used for these two tests (described be- 
low) are different, vte used the same procedures for both, 
lb obtain the elapsed limes shown here, we ran a bench- 
mark program performing a sequential create, a sequential 
read, a sequenkal write, a random read, and a rarxtom write 
of a large file. The record sizes used in these activities 


systematicaify rotate between 16K. 4K. and 512 bytes. The 
numbers shown in the three-dimensional chart are the total 
time necessary lor aN of these oper a tion s . We ran the test 
on all our ATs to load the network while timing just orte of 
them. We then reduced the number of workstations orw at a 
time to show the effect of loadirtg on the rtetwork. 

This Network S peed Under Loed test puts a heavy toad 
on the network interface (cards, media, and so forth) while 
plaong a minimal load on the hard disk by having each 
staiion continuously read and write its own i-byte data fUe. 
changing the data each bme. For systems with dak cach- 
ing. the load on Ihe hard dak is even smaller, since cached 
systems typically perform a dak write but do not require a 
physical disk re^. 

The Hard Oiak Access Loed test heavily loads the hard 
disk and disk-caching system. 1b do tha. each stabon ran- 
domly accesses its own tOOK date file uamg IK records. 
Data written to Ihe file a changed each time. The random 
reads typically access data outside the cache, which forces 
a dak re^. as does any wnte. 

The Database Load test exercises the systemls record- 
locking support and the way it handtes a number of random 
simultaneous accesses to a common file. Thd lest times 
how fast each loading station accesses a common data- 
base consi^ing of an index and a date file- Half the ac- 
cesses are simpte searches of the index file and an 
accompanying access lo a record in the data IHe. One quar- 
ter of flie accesses perform Ihe same operation but also 
lock the date record and update Its contents. The remaining 
accesses update the irKfex file and a date record. The index 
tile is locked during every update arxf the DOS 3.1 RLOCK 
statement prevents simultaneous index lile updates. 


P«rfornwinc* TIiims 


(Times given in secorxls) 

Server 

Interface card 

Software 

Zero 

ftellons 

Ona 

station 

TWO 

stations 

Throe 

stations 

Four 

stations 

Five 

stotions 

Sii 

stotions 

Banyan DTS DeskTop Server 

Meridian LANStar PC 

VINES 

687 

762 

935 

t.085 

1.238 

1.463 

1.718 

3Com 3Server3 

EtherLink 

34 Share 

306 

432 

529 

651 

761 

868 

1.122 

8-MHz IBM PC AT 

LANpac 802.5 

Advanced Ne(Ware‘286 

409 

425 
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470 
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ProNET-4 p1340 PC arxl p1344 AT 
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1.924 
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S+Shan 
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380 

419 

S2Z 
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lANpacStB.S 
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B4iHz IBM PC AT 

ProNET'4 p1340 PC and p1344 AT 

1 

1 
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EtherLink 
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Database Load 
Parformanca Timas 
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EtherLink 
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I 

Meridian LANStar PC 

vines 

332 

40 
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533 

630 

667 
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841Hz IBM PC AT 

ElherUnk 

Advanced NelWaie/2K 

136 
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406. 

472 

841Hz IBM PC AT 

LANpac 802.5 

Adi'anced Neiwaf9/2d6 
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199 
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8-MHz IBM PC AT 

ProNET'4 p1340 PC and p1344 AT 
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207 
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246 

260 


PC M A (I A Z I N E ■ A P R I L 2 6. 1 y « S 
210 




WHY DO MORE PROFESSIONALS USE 
TIMESUPS’DI THAN ANY OTHER 
TIME AND BHUNG SYSTEM? 


PRICE 

AND 

POWER 

But before you look at the pike, 
look at the power. TIMESUPS’UI 
gives you quicker, easier, more 
accurate billing. And recoveis lost 
billable time and expenses. 


NEW!!! 

TIMESUPSin 

ForTheMsMdDtosh 

$199.” 

Call For Details 


"The perfect bitting pro- 
gram lor attorneys, 
accountants, doctors, 
consuttants and any other 
business that bitts for time 


6 1987. North Edge Soilwin Coqn ^ Itiglitt Reserved. 


Memory Resident Only a keystroke 
away, TIMESUPS III can run concurrently with 
other programs. A popup “stopwatch" times any 
phone call or activity as you work. Then, auto- 
matically calculates the total fee and updates 
your client Gle Instantly. Or handles batch entry 
if you prefer. 

Understands Your Needs. TIMESLIPS III 
“understands" how you work in real life. It gene- 
rates transaction reports, client history, aged 
receivables, and management reports Only 
TIMESLIPS m provides expanded description, 
with simple shorthand codng, on each timeslip 
It interfaces with general ledger software, and 
even exports data to Lotus 1-2-3* and dBASE? 
Custom Bills and Reports. A full 
range of comprehenave reports and graphs 
(without a graphics card) gives you complete 
analysis and control capabilities With over 5,000 
ways to create a bio. you can customize to satisfy 
any client demand. TIMESLIPS in even learns 
your billing procedure by the keysboke And 
because your bills look more professional, they 
inspire prompt action. 


A Unique Software Bridge. An addun 
module, TIMESUPS lU Accounting Link (TAL”), 
sends time and billing iniotmation directly from 
TIMESUPS Ul into the general ledger of several 
(compatible) accounting packages like Dac- 
EasyC l^achtiee* Accounting H, Great FlainsT 
Computer Associates and others. For only 
$79.95 it brings powerful features to moderately 
priced accounting software 
30 Day Money-Back Guarantee If 
you're not happy, we’ll return your money, pro- 
vided you purchased your package from PC 
Express In the meantime you’ll End North Edge 
Software’s level of technical support virtually 
unparalleled. InfdWorld says: “The person we 
reached knew TIMESUPS as though he had pro- 
grammed tt." 

TIMESLIPS in is the best-selling time and billing 
package ever offered. So get yours now. An 
abbreviatedfeatures version (TIMESUPS* ) sells 
for less and is perfect for duadfloppy users Fill 
out the coupon, or call us toll-free Okay, now 
you can look at the price 


TIMESUPS mat $199.95 
TIMESUPS at $129.95 
TALat $79.95 

Outatanding Software From: 


= = SOFTUJflR€COfiR 



Sydm btonnatkia (BU. XT. AT, PS^ or 
compitfUei TWo floppy fids and 3^ RAM 
0 ^ ior TIMESLIPS; hard (fisk required far 
TIMESUPS BL 


Dtc-Emy it t tndemirt d One Softwwe. Inc. s • icgiiieTCd mdcBurfc of F^hlree Sofhnre. Great PUin a ■ trademark dGretl niira Softwe. Inc. 
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PC EXPRESS " 1-800-321-7733 


A Division of PC BRAND 

OVERNIGHT SOFTWARE DELIVERY 


150 FIFTH AYE.. NEW YORK, NY 10011-4311 PHONE: 212-242-3600 
FAX: 212-627 1171 TELEX: 667962 (SOFT COMM NYK) 

All prices subject to change. Delivery subject to availability. 
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bedford 




EDITOR’S 

CHOICE 




to® 


bedford. 

integrated 

accounting 

system 

GENERAL LEDGER • PAYROLL 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY • JOB COST 
ALL FOR $249 


PC MACAZISK"^ KIHTne*^ CHorrf in its review of 59 accounting packages 
conducted by Price Waterhouse. 'This is truly a (complete accounting) 
system. Bedford's six modules... are easy to instaU, easy to use. and so well 
integrated with one another that it makes accounting a snap — even for 
nnnaccountants.' 

ISK(>W<»Ht M judged Bedford as 'superb' and selected it as one of the top I 
products of 1987. I 

KKOPORI) INTEGRATED \CCOl'NTING SYSTEM is simply the best I 
small business accounting system available. The User's Guide is superb ... I 
and. if you know nothing about accounting or bookkeeping, the KEDFORU I 
ACCOUNTING MANUAL offers a clear, concise tutorial to get you started I 
instantly . . . right out of the box. I 

I tiv BEDFORD INTEliR.ATKD .YCCOlNTINi. system is truly remarkable. It’s I 
extremely fast, versatile, and Lotus compatible. Automatic posting insures I 
that all balances are up to date. The screens (full color or monochrome) are I 
easy to follow and specially designed to increase productivity. Password I 
protection eliminates unauthorized access to your records. Uiw cost tractor I 
fed checks, invoices and statements are available. TflE BEDFORD INTE- I 
CRATED ACCOUNTING .SYSTEM IS NOT COPY PROTECTED. | 


GENERAL LEDGER 


ACCOUNTS PAYABLE 


■ user can define chart of accounts 

■ entries can be applied to prior periods within the current fiscal year 

■ immediate reports for any date or period produced on screen or printer in- 
cluding balance sheet, income statement, trial balance, chart of accounts 
and all journals 

■ automatically posts from receivables, payables, inventory and payroll so all 
statements are always current 

■ automatically displays account descriptions and numbers on screen 

■ distribute journal entries into multiple revenue or expense accounts, proj- 
ects, profit centers or departments 

■ produces full audit trails 

■ zero balance accounts can be suppressed in reports 

PAYROLL 

■ supports manual or computer produced checks 

■ automatically calculates all federal and state taxes, unemployment and 
disability insurance 

■ supports local taxes 

■ automatically posts payroll expenses to General Ledger and Jobcost 

■ allows seven income helds including pay advance and tip fields 

■ deducts for taxable benefits 

■ automatically retains QTD and YTD employee earnings, deductions and 
associated payroll expenses 

■ accumulates 940, 941, W-2 and state tax information 

■ produces immediate employee reports on screen or printer including W-2 
forms, employee mailing labels, payroll journals, QTD and YTD reports vA 
earnings & deductions, and employee record reports. 

ACCOUNTS RECEIVABLE 

■ uses open invoice method to keep track of full or partial payments against 
any customer invoices 

■ fully paid invoice may be purged or retained 

■ automatically updates inventory and ledger accounts, and project records 

■ user can define aging periods 

■ reports produced on screen or printer including mailing labels, aged sum- 
mary, aged detail and receivables journal 

■ automatically displays customer names and numbers on screen when 
required for program input 

■ prints computerized invoices or supports manual invoicing 

■ prints computerized customer statements with remittance stubs 


■ uses open invoice method to keep track of full or partial payments against 
any supplier invoice 

■ fully paid invoices may be purged or retained 

■ automatically updates inventory records, project records and ledger 
accounts 

■ user can define aging periods 

■ produces immediate vendor reports on screen or printer including 
mailing labels, aged summary and details, and payables journal 

■ automatically displays vendor names and numbers on screen when 
required for program input 

■ prints computerized checks or supports entry of manual checks 

INVENTORY 

■ suitable for manufacturers and wholesalers 

■ handies state sales taxes 

■ updates from receivables and payables 

■ uses weighted average cost method 
• handles adjustments and transfers 

■ automatically flags reorder levels 

■ reports can be displayed, printed or exported 

■ expresses selling and cost price to three decimals 

JOB COST 

■ any revenue or expense transaction can be allocated to profit centers, 
divisions or projects 

■ paycheck expenses include the company’s PICA, FUTA, SUTA and State 
Disability insurance expenses 

■ handles up to 999 active projects at any one time 

■ produces reports on screen or printer including summary and detail 
reports on revenue and expenses for any project or departments 

BEDFORD'S INTEGRATED ACCOUNTING SYSTEM 
NOT COPY PROTECTED 

$249 IBM Version (SV^” and diskettes come inside each package)... 
Works with floppy or hard disk drives. 

$349 Macintosh Wrsion 

CIRCLE 301 ON REAPER SERVICE CARP 

30 DAY MONEY BACK GUARANTEE 


PC EXPRESS " 1-800-321-7733 ^ u 


A Division o1 PC BRAND 


OVERNIGHT SOFTWARE DELIVERY 


ISO FIFTH AVE., NEW YORK, NY 10011-4311 PHONE: 212-242-3600 
FAX: 212-627-1171 TELEX: 667962 (SOFT COMM NYK) 

Ail prices subject to change. Delivery subject to availability. 

Sm P«g« 25 For Shipping Charges 








■ PRONET-4ANDLANPAC 


racks and using the same cable connectors. 

Several small external differences, 
however, provide a clue to the intelligence 
of the Prateon device. The Proteon wire 
center has a switch and a light under each 
connector. The light indicates that the sta- 
tion attached to that connector is active. 
The switch electrically disconnects the ca- 
ble from the hub, so you don’t have to 
physically unplug it. 

STATION MASTERS Each Proteon 
wire center also has lights labeled “pow- 
er” and “battery.” Obviously, the hub re- 
quires AC power and has an internal bat- 
tery backup. The relays in the Proteon hub 
set to the right positions automatically 
when the power comes on, eliminating the 
need to use and (more impoitanUy) to find 
the small alignment lix)l used by IBM. The 
battery baekup powers the unit through 4 
hours of operation. While you don't need 
an alignment Uxil, you do need to supply 


power to the Proteon wire hub. But since 
wiring closets have power available by 
deftnition, we think Proteon's design solu- 
tion is a good one. 

Proteon’s second version of this hub, 
the p27IO Intelligent Wire Center, con- 
tains a microprocessor and a special com- 
munications link. This microprocessor 
links to any PC via the PC’s RS-232C seri- 
al port. Proteon software running on the 
PC works with the Intelligent Wire Center 
to monitor signal quality, to respond to 
network events such as wire faults, and to 
compile a database on network operation. 

You need only one of these Intelligent 
Wire Centers in the network, and it will in- 
teract with any other Proteon Multistation 
Wire Center to control the network. 

Frankly, only a masochistic LAN man- 
ager wixild stick with the IBM wire center 
after seeing the Proteon system in opera- 
tion. particularly for systems with multiple 
wire centers and many ntxles. 


SOFTWARE Proteon’s TokenVIEW-4 
software offers a series of screens that give 
the network administrator a great deal of 
capability and information. Each screen 
contains a mini network event log that 
keeps the manager up to date on ring errors 
and on the latest stations joining and leav- 
ing the ring. You can use it to select a com- 
plete log of network events and lists of 
wire centers and nodes. The list of nodes 
shows stations according to both the serial 
numbers of their network adapters and the 
names (like “Fred’s AT”) you assign to 
each adapter card. 

The network event log clearly shows 
which station’s adapter cards ate creating 
token errors. You can also use the Token- 
VIEW-4 software to disconnect a station 
from the ting if Proteon wire centers ate lo- 
cated throughout the ring. In effect, this 
means a network manager can trouble- 
shoot a problem and restore network oper- 
ation in seconds without entering a wire 



ENABLE 

LAN. 


Pul Enable 2.0's LAN version 
to work and you have the most 
useful, powerful network soft- 
ware on the market. With Word 
Processing, Spreadsheet, Graph- 
ics, Database Management and 
Telecommunications rivalling 
the functionality of the best 
stand-alones. In an Infoworld 
side-by-side comparison of all 
integrated LANs, Enable/LAN 
came out on top "... Easier to 
learn and use ... the best inte- 
gration . . . lEnablel simply feels 
right;' 


closel or touching a single cable. 

Another feature of the TokenVIEW-4 
software is that by using certain options, 
you can specify that only registered adapt- 
er cards are allowed on the ring. The soft- 
ware will automatically remove any unau- 
thorized station entering the ring. If you 
have valuable information traveling over 
your LAN and don’t have total control 
over access to every foot of cable, this se- 
curity feature is valuable. 

IN USE We assembled a Proteon 
ProNET -4 network with one p27 1 0 Intelli- 
gent Wire Center and seven network nodes 
running under Novell’s Advanced 
NetWare. The server contained a Proteon 
interface card designed for the 16-bit bus. 
Proteon sells an OEM version of Novell’s 
Advanced NetWare with its cards prese- 
lected in NetWare's configuration menu. 

We used standard IBM cable to connect 
the cards to the wire center. We also in- 


UNABLE 

LAN. 


No matter what the alterna- 
tive, there's every good reason 
to plug into Enable's ease, speed 
and impressive capabilities. PC 
Week called Enable 2.0, "Best 
integrated software package on 
the markets PC Magazine wrote, 
"Enable is everything Symphony 
hoped to be!' And you'll agree 
with Personal Computing that, 
of all integrated software, "this is 
the one program to seriously 
consider." For more informa- 
tion, plus the name of your near- 
est Enable dealer, just dial 
1-800-634-3470. New York: 
1-800-551-1004. Canada: 
1-613-727-5040. Ask for Dept. M. 

CIRCLE 363 ON READER SERVICE CARD 

© 1988 The Software Group, Dept. M, 
NorlhwayTen Executive Park, Ballston 
Lake, N.Y. 12019 


stalled two IBM Token-Ring cards run- 
ning under NetWare on two other network 
nodes and eonnected them to the Proteon 
wire center. We ran the TokenVIEW-4 
software from a separate IBM PC AT (al- 
though it can run on a network mxle). 

The IBM and Proteon prixlucts played 
together without a hitch. It was interesting 
to watch the TokenVIEW-4 display show 
the ring break and reform as stations en- 
tered and left. We had no malfunctions to 
troubleshixit. but it was easy to use Token- 
VIEW-4 to delete mxles from the network. 
TokenVtEWA uses a tiled window inter- 
face that adapts equally well to mouse or 
keyboard inputs. 

BOnOM LINE Proteon’s ProNET-4 
network interface cards arc quality prixi- 
ucts in what kxiks like an opening com- 
nxxlity market. Our experience has shown 
that they will operate in a network that also 
has stations running on IBM's Token-Ring 


i^FACT FILE 


LANpac X02.5 SyNtem 
Kacorc Compuicr I^RxJucls Inc. 

170 Knowles l>r 
U>s Gatos. CA 95030 
(408)374-8290 

List l*ricc: LANpac 802.5 interface card, 
S495; LANpac 802.5 Multiple Access Unit. 
$395. 1.ANpac 8(t2.5 cables (w ith connec- 
tors): 15 ft.. $36: 50 ft.. $57: 1(K)fl.. $I(K); 
250 ft.. $227. 

in Short: An alternative to IBM's Token- 
Ring Neiwtork harUwua*. featuring a low 
price and a wire center half the si/e of the hub 
front Proteon and IBM. The cards are not di- 
rectly interchangeable with IBM's cards, but 
they can operate on the same network if the 
appn)priate drivers an; used. 

ClRCi F677(JN READER St HVlCr (^AHO 


cards and that they have an excellent inter- 
face with Novell’s 




LANorsub-LAN? 


You Need a sub-LAN 

□ The best in printer sharing/ 
management, especially for 
laser printers 

□ Good peripheral sharing for 
expensive high speed modems 
and hard disfe 

□ Affordable error-free file 
transfer/ sharing for 
departmental connectivity 

□ Gateways to minis and 
mainframes 

□ Autolnstall and BigPop 
for fast installation 
and easy pop-up 
operations 

□ Affordable, familiar, 
reliable RS-232 
technology 
that worl« 
with any 
vendor's 
equipment 


Adopt a multilevel strategy and get the 
best of both worlds. Call: 1-800-243-2333; 
in California, 1-800-247-2006. 

Ask for our booklet, "Networking and 
Printer Sharing: An introduction.'”^ 


You Need a Full LAN 

□ Common database 
□ Application software 
sharing 

□ Information sharing 
□ Connection to 
minis/mainframes 
□ Simple/minimal 
peripheral 
sharing 



-A/etCommander 


-PrintDirector 


Digital Products, Inc., 108 Water Street, Watertown, MA 02172 (617) 924-1680 FAX: (617) 924-7814 
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Racore Computer Products’ LANpac 802.5 System consists of a small wire center equipped with 9- 
pin connectors and the LANpac 802 .5 network interface card, which interfaces with the 8-bit bus of 
a PC, XT, or AT. We tested the system using an AT as a server, running under Novell’s Advanced 
NetWare. Like the Protean and IBM systems, the Racore system uses a physical star topology but 
ctmnects the network stations in an electrical ring. 



We think every LAN manager should 
consider the Proteon Multistation Wire 
Center and Intelligent Wire Center instead 
of the IBM wire center. These units offer 
significant features (though at higher 
prices) that will be especially valuable to 
anyone with a large Token-Ring network. 

RACORE COMPUTER 
PRODUCTS INC. 

LANpac 802.5 System 

Racore Computer Products' approach to 
the Token-Ring market combines com- 
patibility with small size and low price. 


The product itself is an IEEE-802. 5-com- 
patible network interface card and wire 
center. The cards sell for $495. The Ra- 
core Multiple Access Unit isn't much to 
look at, but it also isn't difficult to install or 
expensive to buy. Priced at $395, the unit, 
which is about half the size of competing 
hubs, fits easily under a desk, behind a 
cabinet, or anywhere power is available. 

The Racore LANpac 802.5 System net- 
work interface card is based on the Texas 
Instruments TMS380 chip set. The com- 
pany markets only an interface card with 
an 8-bit data bus and doesn’t provide a card 
specifically designed for server use. The 


Racore card uses the same 9-pin miniature 
connector used by IBM. We used the Ra- 
core cards on both the IBM and Proteon 
wire centers with no difficulty. 

Because Racore's card is not one of the 
standard selections on Novell's Advanced 
NetWare operating system or shell genera- 
tion menus, Racore provides files for you 
to use to generate versions of NetWare 
with the appropriate drivers. Adding the 
necessary Racore drivers to the Novell 
GENSH (generate shell) and GENOS 
(generate operating system) floppy disks is 
easy, however. You simply copy some 
files into a subdirectory on the appropriate 
Novell disks. Racore also provides a disk 
containing NETBIOS for use with pro- 
grams such as IBM’s PC Local Area Net- 
work Program or Torus’s Tapestry. 

The Racore 802.5 Multiple Access 
Unit contains no bells or whistles, lights or 
switches, but the relays in the unit align 
themselves without a separate alignment 
tool when power comes on. You do, how- 
ever, need to place the Racore MAU near a 
wall socket, and a small wall-plug trans- 
former supplies power to the unit. 'There is 
no backup battery. Logically, if you want 
backup power for the MAU, you’ll also 
want backup power for the server and oth- 
er network nodes. Because of the MAU’s 
small size, you can keep it near a network 
node and share the backup power source. 

The selling points of the Racore MAU 
are its size and price, both of which result 
from Racore’s use of 9-pin subminiature 
connectors instead of the larger and more- 
expensive 802.5 dual-purpose connectors. 

The Racore Model 8306 Multiple Ac- 
cess Unit is 4'/2 inches wide, 9% inches 
long, and I Vs inches high, or about half the 
size of competing units. Ten 9-pin connec- 
tors line its edges. Eight of the connectors 
are for network adapter cards; the other 
two arc for extensions leading to other 
MAUs, which can also be MAUs from 
other manufacturers. However, it is im- 
portant to note that if other MAUs are not 
attached, you must install loopback 
plugs — which ate dummy 9-pin connec- 
tors with loopback wiring inside — in the 
ring extension jacks. 

There are pros and cons to using 9-pin 
connectors on the MAU . On the one hand, 
they are small, inexpensive, and available, 
unlike the multipurpose connectors used 
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FINALLY! 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
/I another ‘ ‘screen draw ' ' program that makes you do most of the work. 
EasyFlow Is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
^ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

Fast: Written in assembly language for speed. 

>■ Largo: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? &isyFioivautomatlcally breaks the chart up & prints It In page size pieces. 
Standard: All standard flowchartirig shapes Included. Custom shapes can be ordered. 
>■ User friendly: Don't take our word for It. PC Magazine* says ‘‘EasyFlow \ms 
up to its name. It's hard to Imagine any easier and more flexible way to produce 
basic and even complex flowcharts" 

>■ Mouse: Optional but fully supported. 

>■ It prints: On most popular matrix printers including IBM. Epson. Toshiba. HP 
LaserJet. LaserJet-Plus and many others. 

► It plots: On HP7440. 7475. 7550. 7570. 75E5B and compatible plotters. 

»■ It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

>■ Rush dollvoty: Order by noon today (eastern time) and we'll have It to you by 
courier tomorrow**. Rush delivery charge Is $15.00 (instead of $2.00) and is 
available only In USA & Canada. 

w- Documented: 100 page manual plus over 150 screens of context sensitive help. 
fxsrFroiv works on IBM PC's. IBM PS/2 and compatibles. Requires 384 K memory. 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 -r- $2.00 S&M (USA/Canada). $10.00 (foreign). Payment 
by M.O.. cheque. VISA. Mastercard or Company PO. 

* March 10. 1967 issue, page 276 

'* flush orders are shipped by Purolator Courier and normally arrive the next bustness day to most locations 
Remote destinations take longer 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. circle 201 on reader service card 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 

Thousand Island Park. NY 13692 Telefax(G3): (613) 544-9632 


■ PRONET-4ANDLANPAC 


I^E D I T O R ’ S 
Wi CHOICE 



. ProNET-4 


Protean s ProNETA Intelligent 

Wire Center is the one every manag- 
er of a Token-Ring LAN will want to 
have . Proteon did an excellent job of 
providing important and useftd fea- 
tures that improve the maintainabil- 
ity and reliability of a Token-Ring 
system. Token-Ring interface cards, 
fwwever, are becoming commodity 
products. Save a few dollars — buy 
the Racore interface cards for work- 
stations and invest in the Proteon 
wiring huh. 



by IBM and Proteon. On the other hand, 
you can attach and disconnect IBM and 
Proteon’s multipurpose connectors in just 
a few seconds, while you must screw and 
unscrew Racore's 9-pin connectors, a pro- 
cess that requires a small screwdriver and 
some dexterity and takes about a minute. 
This can be frustrating when you’re trou- 
bleshooting a LAN by disconnecting each 
station from the MAU. But if you never 
experience a malfunctioning interface 
card, the smaller and cheaper Racore con- 
nectors are a benefit. 

MIX AND MATCH When we used the 
Racore MAU with interface cards from 
IBM, Proteon, and Racore, all worked to- 
gether well. We connected the Racore 
MAU to the Proteon MAU and attached 
stations to both hubs, and they all commu- 
nicated with the same server. The Proteon 
Intelligent Wire Center reported when sta- 
tions entered the ring through the Racore 
MAU, but it couldn't control the access of 
individual stations on the Racore MAU. 

If you want to expand an existing sys- 
tem or start a new one at a reasonable price 
and with little hassle over special connec- 
tors, the Racore LANpac Token-Ring sys- 
tem is an alternative you should definitely 
consider. OS 


FrcmkJ. Derfler, Jr., is a contributing edi- 
tor of PC Magazine. 
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The 

D-iLtk 

Ethernet 


There is 
more than 
meets the^^ 

price 




The Performance 

The Ethernet Benchmark test report shows a 
significant higher I/O throughput for the 
D-Link Ethernet card DE-OOl than its major 
counter-parts. 

The Compatibility 

The D-Link Ethernet DE-001 is one-hundred- 
per-cent hardware compatible with Novell 
NE-1000 Ethernet card. This lets you directly 
plug your D-Link Ethernet card in a Novell 
Ethernet network. 

* Tcmng Profram; Nowtl NriVarr pcrformancr TcM ««nlon 2.) 

* Hantwne Con2)furatiafi: 

Server AT (3»>. CPU eptnl I6M 
WarkKKKKt: AT (206). CPU «(M«d lOM 

* Tciting Parmtrnv Read fccarct, O n tloayed I/O, 4066 fMe* record hk. 


The Ability to Run All 
Software 

The D-Link Ethernet is compatible with the 
major LANs, making it possible to run all 
popular networking software such as the IBM 
PC LAN Program, Novell’s NetWare™ and 
Sun Microsystems’ PC-NFS™ In addition to 
our own easy-to-use NETBIOS/DOS 3.X 
compatible networking software. 

And, Of Course, the Price. 


1COM DC501) 

U.S.$49?' 

Novell (NE-1000) 

U.S.$395 

D-Link (DE-001) 

U.S.$369 


D-Link Ethernet for PS/2 
is also AVAILABLE 


See us at 




Msitun tn icH. 

IBM P8/2 is a fsgiMifsd Irsdscnsili ol IMsmsiional Busnsss MscMns CcrporMlon 
NalWMra is s fSQiWsnd tradstnsrk ol HomN Ine. 

PC-NF8 Is S Irademark of Sun M cr osys ms 
M.MI Is a fsglMSfsfl tradsmsrtc of LocMnsI C 
Emernal la a ranweararl Mdamark of Xaroa Comor M ion. 


S Communications. Inc /Osiai S yMs mi Inc 


Localnet 

Communications, Inc. 

3303 Harbor Boulevard. Suite E-8 
Costa Mesa. California 92626 
Tlx: 9102403184 LCX:ALNET UQ 
Tel: (714) 549-7942 Fax: (714) 549-8953 


Spring '88 

Booth E 10685 
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headstart 

BEATS 

LEADING edge; 


and we can prove it! 


HEADSTART"- IS THE KST 
COIIIIPUTCRBYIAR,HO 
QUESTION ABOUT IT. In'S 
START WITH PnrORMANCE 

Headstart is faster, period. 
Faster processor speed because 
it's packed with an ultra fast 
8MHz Intel 8088-2 processor 
that's faster than Leading 
Edge's. Faster disk speed as its 
two 360K disk drives provide 
faster file access time m every 
single categoiy comparison 
to Leadim Edge. Conclusion: 
Leadin g Mge is no match 
to Headstart when it comes 

to speed and performance. 

HEADSTART* 

GIVES YOU MORE 

There is nothing else you 
need to buy because Headstart 
is an IBM® compatible that 
comes complete. With more 
option slots than Leading Edge, 
Headstart comes with buOt-in 
serial and parallel ports plus 
additional ports for a mouse 
a light pen and games 
that you won't find with 

Leadin g Edge. 




advanced user. It's obvious Lead- 


MORE 

SOFTWARE 

While Leading Edge only 
comes with a word processor 
Headstart comes packaged with 
[xrpular programs for spread 
sheets, word processing, filing 
and includes Hot-Pop-Up'“ pro- 
grams. Bundled with Headstart's 
exclusive Operating Environ- 
ment it makes using a computer 
simple for both the novice and 



ing Ed g e doesn't stack up to 
Headstart here either. 

THE CRITICS AGREE 

Leading PC. magazine and 
newspaper critics analyzed the 
quality and performance of 
Headstart and after torture test- 
ing and comparing. Headstart 
received rave reviews rating 
Headstart 'as one of the best 
RC.'s ever!' More evidence of 
Headstart's superiorit y. 

IF YOU WANT MORE PROOF 

Just write, and we will send 
you documentation by an inde- 
’ pendent laboratory that will 
j prove to you. Headstart beats 
Leadin g Ed g e . . . cate g oricall y. 



MAGAZINE 


EDITOR'S 

CHOICE 


So take the challenge and com- 
pare for yourself. Call the Headstart 
dealer nearest you: 1-800-882-1888. 
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1TM 


'eadSeart: VENDEX- 

It will bring out the genius in you!" 


Vendex Pacific, Inc., 40 Cutter Mill Road, Great Neck, NY 11021 


Wniifx Turbo KKK-XT Headstart Computer Svstem is a trademark oi Wndex Pacifk. tnc IBM. XT is a trademark of International Business Machine Corp. 
Lc’ading Edge is a trademark of Le<tding Edge Hardware Pniducts ©1*188 Wndex Pacific. Inc. All rights n‘servx‘d 





Productivity 


■ PC LAB NOTES: OS/2 INSTALLATION ■ CHARLES PETZOLD 

Cleaning up 

AFTER IBM, PART 2 

IBM's OSH installation program is handy but lacks finesse when it comes to organizing files. 
Here are some alterations you can make to increase your hard disk’s breathing room. 


I n the previous Lab Notes column, I re- 
view^ the IBM OS/2 installation pro- 
cess and the file structure it leaves on 
your hard disk. We began to better orga- 
nize your hard disk to accommodate OS/2 
by moving files and creating subdirector- 
ies. In this installment, I’ll show you how 
to make sure the cleanup is complete. As a 
bonus. I'll discuss the OS/2 files that you 
can remove from your hard disk and never 
know they’re missing. 

USER-INSTALLED DEVICE DRIVERS 

User-installable device drivers are files 
with an .SYS extension that you can install 
by using DEVICE statements in the CON- 
FIG.SYS file. After installing OS/2, all 
user-installable device driver files are lo- 
cated in the \OS2 subdirectory. Let’s 
move them to a directory named 
\OS2\SYS, instead. 

MD \OS2\SYS 

COPY \OS2\*.SYS \OS2\SYS 
DEL \OS2\*.SYS 

When you executed that DEL comnrand, 
were you expecting to get another error 
message telling you that the .SYS files 
were being used by another process? The 
reason you didn't get it is that OS/2 loads 
.SYS files into memory at boot-up. Code 
segments in .SYS files cannot be discarded 
from memory, so OS/2 has no reason to 
prevent the files from being deleted. 

User-installable device drivers are usu- 
ally “dual-mode” drivers. That is, they 
apply to both OS/2 Mode and DOS Com- 
patibility Mode. For this reason, they are 
loaded into the lower 640K of memory. 


To reflect the new directory in which 
the .SYS files are stored, you’ll have to 
change all of the statements in CON- 
RG. SYS that read 

DEVICE = C:\OS2\driver.SYS 


PKODIT'TIMT^ INDEX 


PC LAB NOTES 

Sorting out essential OS/2 files on your 
disk and kicking out the rest. 
UTILITIES 

STAYDOWN keeps fingers from 
stretching to type key combinations. 
ENVIRONMENTS 
An OS/2 program you don’t need a 
software development kit to create. 
POWER PROGRAMMING 
Our MASM and C programming 
expert takes a look inside his mailbag. 
SPREADSHEET CLINIC 
Turning {onetror} off; miers on the 
range; macros hide out. 
USER-TO-USER 
AUTOEXEC and CONRG.SYS 
shield; a convenient loss of memory . 
POWER USER 
Double-document editing in 
WordPerfect-. dBASE color printing. 
LANGUAGES 

Squeezing into bitmaps in C; easier 
INLINE code in Turbo Pascal . 

PC TUTOR 

The SHELL statement and how it can 
give your user interface a lift. 
CONNECTIVITY CLINIC 
The IX)S to network with; comparing 
multiuser systems with LANs. 


to instead be in the form of 
DEVICE = C:\OS2\SYS\driver.SYS 

where driver is the nanre of one of the 
.SYS files. These driver files are docu- 
mented in IBM’s OS/2 User's Reference. 
so I’ll discuss them only briefly here. 

The ANSI. SYS driver has been with us 
since DOS 2.0. This is one of two OS/2 de- 
vice drivers that work in DOS Mode only. 
(ANSI screen and keyboard control is built 
into OS/2 Mode and handled by the ANSI- 
CALL.DLL dynamic link library.) The 
other device driver that affects only DOS 
Mode is EGA. SYS. If you have an EGA, 
EGA. SYS should always be installed. 

All other device drivers are used by 
both OS/2 Mode and DOS Compatibility 
Mode. They have the same file format as 
dynamic link libraries. 

The EXTDSKDD.SYS driver replaces 
the DOS 3.3 DRIVER.SYS and allows 
you to access an external diskette drive us- 
ing two different drive letters. The 
COMOl.SYS and COM02.SYS device 
drivers allow you to use the serial ports in 
OS/2 Mode. COMOl.SYS is for the AT; 
COM02.SYS is for the PS/2. 

POINTDD.SYS is a "pointer device 
driver’’ that supports a pointing device 
such as a mouse. If you have a mouse, you 
need a DEVICE statement for 
POINTDD.SYS and a second DEVICE 
statement referencing one of the nine 
mouse device drivers included in OS/2. 
(IBM’s installation program copies all 
nine mouse drivers to your hard disk, just 
in case you happen to have nine mice in- 
stalled on your machine.) 
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Finally, there’s VDISK.SYS, a famil- 
iar sight since DOS 2.1. 1 always like to 
have a small RAMdisk around as a 
“scratch pad” area for creating temporary 
files. You can create a small 64K RAM- 
disk by adding the line 

DEVICE = C:\OS2\SYS\VDISK.SYS 

to the CONFIG.SYS file. You can create a 
larger RAMdisk by adding a parameter 
that indicates the size in kilobytes. Under 
OS/2, the RAMdisk is always installed in 
extended memory. If you have one hard 
disk and no external diskette drives, the 
RAMdisk will be installed as drive D:. 

A warning: After you install a RAM- 
disk, you might be tempted to specify that 
OS/2 use the RAMdisk for swapping by 
changing the SWAPPATH statement in 
CONHG.SYS like this: 

SWAPPATH = D:\ 

But that makes no sense at all! If you have 
a RAMdisk large enough to store the swap 
file, then OS/2 would not need to do swap- 
ping at all if the RAMdisk were not in- 
stalled. (Think about it.) However, you 
can speed up printing just a little if you 
specify that SPOOL.EXE use the RAM- 
disk for storing its temporary files. 

SVSTCM DEVICE DRIVERS In addi- 
tion to the .SYS files now in the \OS2 
\SYS subdirectory, there are some .SYS 
files in the root directory. OS/2 loads these 


■ The install program 
copies files for both the 
AT and the PS/2 to your 
root directory. 

device drivers automatically while boot- 
ing, and they must be in the root directory 
of the boot disk. However, you have more 
.SYS files than you need. The IBM instal- 
lation program copies files for both the AT 
and the PS/2 to your root directory regard- 
less of which machine you have. 

The COUNTRY.SYS file is used for 
both the AT and the PS/2. It contains coun- 


try-dependent information. These .SYS 
files are used only by the AT : 

CLOCK01 .SYS 
DISK01 .SYS 
KBD01 .SYS 
PRINT01.SYS 
SCREEN01.SYS 

The following .SYS files are used only by 
the PS/2: 

ABIOS.SYS 

CLOCK02.SYS 

DISK02.SYS 

KBD02.SYS 

PRINT02.SYS 

SCREEN02.SYS 

Under DOS, device drivers for the clock, 
disk drives, etc., were part of IBMBIO- 
.COM, a file that grew larger with each 
successive DOS version. The OS/2 ver- 
sion of IBMB10.COM is only 4K long. 

The ABIOS.SYS driver used in the 
PS/2 takes advantage of the PS/2 “Ad- 
vanced BIOS” routines that mn in protect- 
ed mode. But take a look at the contents of 
ABIOS.SYS by entering 

TYPE ABIOS.SYS 

You’ll find that it’s not really a .SYS file at 
all but a simple ASCII file containing a list 
of four other files: 

F80000 .BIO 
F80100 .BIO 
FC0400 .BIO 
FC0500 .BIO 

These files are also in your root directory. 

If you have a PS/2, the .SYS files with a 
01 in the name are not needed in the root 
directory. If you have an AT, the .SYS 
files with a 02 in the name and the four 
.BIO files are not needed in the root direc- 
tory. 

Let’s move the unneeded files to the 
\OS2\SYS directory just to get them out of 
the way. For example, if you have a PS/2, 
you’ll execute commands like 

COPY CLOCK01.SYS \OS2\SYS 
DEL CLOCK01.SYS 

and .so forth. 

THE CODE PAGE FILES OS/2 in- 
cludes four “code page” files with the ex- 
tension .DCP. The installation program 


copies these files to the root directory. The 
.DCP files are referenced by DEVINFO 
statements in the CONFIG.SYS file. 

A “code page” is the same thing most 
of us call a character set. These files allow 
the use of foreign language keyboards and 
international character sets on the EGA, 
VGA, IBM 4201 Proprinter, and IBM 
5202 (Juietwriter printer. So, let’s move 
these .DCP files to a directory named 
\OS2\DCP: 

MD \0S2\DCP 

COPY \*.DCP \0S2\DCP 

DEL \*.DCP 

Now change all references to these .DCP 
files in CONFIG.SYS to indicate the new 
directory. For example, you would change 
the command 

DEVINFO » SCR, VGA, C:\VIOTBL. DCP 

to instead say 

DEVINFO » SCR, VGA, C:\OS2\DCP\V10TBL. DCP 

If you’re using a U.S. keyboard, you 
don’t need any DEVINFO files at all in 
CONFIG.SYS. The OS/2 installation al- 
ways adds the DEVINFO line shown 
above, but you can delete it from the CON- 
FIG.SYS file if you want. 

DOSCALLS IMPORT LIBRARY The 

\OS2 subdirectory contains a file named 
DOSCALLS. LIB. This is an “import li- 
brary.” If you write programs for OS/2, 
you’ll ran the OS/2 LINK program to cre- 
ate an .EXE file of your program. When 
you ran LINK, you specify DOSCALLS 
.LIB as a library for LINK to use. DOS- 
CALLS. LIB contains information that al- 
lows LINK to construct a table in the .EXE 
file that allows OS/2 to perform dynamic 
linking when the program is ran. 

Let’s move this file to a directory called 
\OS2\LlB thus: 

MD \0S2\LIB 

COPY \OS2\DOSCALLS.LIB \OS2\LIB 
DEL \OS2\DOSCALLS.LIB 

If you later write OS/2 programs under 
OS/2, you'll add a statement like this to the 
OS2INIT.CMD file: 

SET LIB = C:\OS2\LIB 

This allows LINK.EXE to find the DOS- 
CALLS.LIB file. 
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Tests Prove OTC Gives You 


58% More Throughput 

Th an Its C ompetition I 

fliiy I 



TaB cknms. 

Many companies 
say they offer the 
fastest printer with the 
best value for your money. 

At OTC, we decided to challenge those claims . . . 
and we won! We clearly deliver more throughput 
for your money. 

We took five competitors and ran a Lotusr" 1-2-3 
spreadsheet under the exact same conditions, to let 


you be the judge.* 
The OTC 850XL not 
only delivered 5896 
more throughput than its 
closest competitor, but also 
proved to be at least a 2596 better value. 

It’s easy to make tall claims. But the others just 
don’t stack up to Output Technology! Take a good 
look at who is standing tall above the rest . . . call 
OTC for a free copy of our Benchmark test today! 


Makulated for S-hour day. based on actual 50-page prmi test 
AD pnnlers run in to CPI, 6 LPI, 136 columns 


OTC 850XL'— 


ALPS P2100 
886 pages* 


Genicom 3410 
1032 pages* 


Olddata 393 
748 pages* 



1 - 800 - 422-4850 

MADE PROUDLY IN THE U.S.A. 

Over 200 Service Centers Nationwide 


OUTPUT E 9922 Monlgomery. Suite »6, Spokane. WA 99206 

i m M mmTECHNOLOCY (509) 926-3855. 800-422-4850 

^^CORPORATION Telex » 1 5-2269 OUTPUTSPOK FAX 4922-4742 


Output TecnnolOQy Corporation Europe BV • Salumussiraal 25 « 2132 HB HooTddorp • The Netherlands • Telephone (31)2503 32599 • Telefax: (31) 2503 39555 • Telex. 20IXX) REF MMC NLXSOS 
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The Graphics Gallery difference has to 
be experienced to be beUeved. So we've 
arranged f(x you to experience our busi- 
ness graphics software for yourself. Just 
call now to get your free demonstration 
copy. 

Find out for yourself how easy 
Graphics Gallery is to use. Take 
a look at the high quality output. 
Discover how quickly it turns 
ordinary worksheet files from 
Lotus* 1-2-3* into extraordi- 
nary charts and graphs. And 
see how effortlessly it works 
with all the most popular desk- 
top publishing programs to 
enhance your results. 

Because until you've 
actually sUpped Graphics Gallery into 
your own disc drive, you simply won't 


know what a difference Graphics Gallery 
can make in your day — everyday. 

That’s why we simply can't offer 
anything less than a real demonstration 
copy of the actual program. Use it just as 
you would a purchase copy (except 
for printing and saving files) and 
prove everything we say for 
yourself. 

Graphics Gallery software is 
everything 
you’d expect 
from the indus- 
try leader in 
graphics de- 
vices like plot- 
ters and laser 
printers — and from 
he people who never 
stop asking "What if . . " 





Thke Graphics Gallery 
for a drive. 


But don't take out word 
for it. Tb order your free demon- 


stration copy — or for mote prcxluct 
or purchase information — just call 
1-800-752-0900, Dept 709X Or write 
to Hewlett-Packard, Dept.709X. 1000 
N.E. Circle Blvd., Corvallis, OR 97330 




OqpifffghtQci 
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LIBRARY MADNESS The word “li- 
brary” and the extension .LIB are used for 
several dilTeient types of files in DOS and 
OS/2. This naming convention obviously 
creates some conteion — let's try to sort 
them out. 

DOS programmers are familiar with 
“object code libraries,” which have the 
extension .LIB. These files often contain 
code for frequently used subroutines. 
When a program is being linked, code 
from the library files is brought into the 
.EXE file. Object axle libraries ate usual- 
ly supplied with compilers; no object axle 
libraries are included with OS/2. 

The DOSC ALLS. LIB “import li- 
brary” I just discussed is struaured very 
much like an object code library, atxl it is 
also used by LINK. However, instead of 
containing code, the import library con- 
tains information necessary for LINK to 
construct an .EXE file so the program can 
call routines located in any dynamic link li- 
braries. 

The word “library” is also used when 
speaking about “dynamic link libraries.” 
These files have the extension .DLL atxl 
contain funaions that an OS/2 program 
can call when it is tunning. (Mote details 
about dynamic link libraries can be found 
in my Environtttenis column in PC Maga- 
zine, Oaober 27, 1987.) 

You’ll also find three other OS/2 files 
that have a .LIB extension; SHELL- 
1 IF.LIB in the root directory, INTRO 
.LIB in the \OS2\INTRO directory, and 
INSTAID.LIB in the \0S2\1NSTALL di- 
rectory. These files contain templates fix' 
the various screens and witxlows displayed 
in the Program Selector, the “Introduction 
to OS/2” program, atxl the installation 
program. To avoid conftisirxt, these files 
should obviously have been given a differ- 
ent extension, but there’s not much we can 
do about that. 

THE execvtabue; programs At 

this point, the \OS2 directory contains all 
the external commands with .COM or 
.EXE extensions, and the files HELP 
.BAT, HELP.CMD, and MORTGAGE 
.BAS. (Would an IBM operating system 
be complete without MORTGAGE 
.BAS?) 

You may have heard that OS/2 does not 
support .COM files, only .EXE files. So 


why does OS/2 include a bunch of .CX)M 
files that mn in OS/2 Mode? Well, despite 
the .COM extension, these are really 
.EXE files. But some existing DOS pro- 
grams execute these external commands 
from within the program. Thus, these 
DOS progrants explicitly refer to a file 
with die .COM extension. If the OS/2 ver- 
sions of these files did not continue to have 
a .COM extension under OS/2, such DOS 
programs would not work urxler OS/2’s 
DOS Compatibility Mode. 

Let’s rrxrve these programs into a sub- 
directory named \OS2\PRG, like this: 

MD \os2\PRG 

COPY \OS2\*.* \OS2\PRG 

Virtually all of these files are sufficiently 
documented in the OS/2 User'sR^erence, 
atxl many of them are familiar external 
commands, so 1 won’t discuss them here. 
However, rxrtice that the IBM manual only 
documents the HELP commarxl and not 
the HELPMSG.EXE program. HELP is 
actually a batch file: the HELP.CMD 
batch file runs in OS/2 Mode and the 
HELP.BAT file runs in IX)S Compatibil- 
ity Mode. Both these batch files call 
HELPMSG.EXE to display help informa- 
tirxi. 

HELPMSG.EXE accesses an ASCII 
file named OSOOOIH.MSG for this help 
information. This file is stored in the root 
directory, but you can move it to \OS2 
\PRG thus; 

COPY \OSO001H.MSG \OS2\PRG 

After moving all the external com- 
mands into the \OS2\PRG subdirectory, 
yrxi should change the PATH and DPATH 
statements in OS2INIT.CMD, which is 
the OS/2 Mode “auto exec” file. OS21N- 
IT.CMD is stored in the toot directory. 
Change the PATH and DPATH statcnxrnts 
in OS2INrT.CMD to these: 

PATH C:\OS2\PRG 

DPATH C:\OS2\PRG 

The DPATH statement specifies a data file 
search path, atxl it is needed only so that 
HELPMSG.EXE can find OSOOOIH 
.MSG. 

The reference to \OS2 in the PATH 
statement in your AUTOEXEC.BAT file 
should also be changed to \OS2\PRG. 
Further, you should add to your AU- 


TOEXEC.BAT file an APPEND state- 
ment (which is the DOS Compatibility 
Mode equivalent of DPATH): 

APPEND C:\OS2\PRG 

This allows HELPMSG.EXE to find 
OSCXIOIH.MSG when you run HELP or 
HELPMSG under DOS Compatibility 
Mode. 

You’ll also have to change the directory 
for SPOOL.EXE in the CONFIG.SYS 
file; 

RUN = C:\OS2\PRG\SPOOL.EXE [etc] 

Now, after you reboot, you can delete ev- 
erything in the \OS2 diieaory and also the 
OSOOOIH.MSG file in the root directory, 
thus: 

DEL \OS2\*.» 

DEL \OSO001H.MSG 

THE COMMAND PROCESSORS The 

root directory contains two commarxl pro- 
cessors that display the command line 
prompt atxl execute internal commands. 
COMMAND.COM is familiar from DOS 
and is the commarxl processor that runs in 
the DOS Compatibility Mode. CMD.EXE 
is the OS/2 command processor. Both 
these files can be moved to the \OS2\PRG 
subdirectory: 

COPY \COMMAND.COM \0S2\PRG 
COPY \CMD.EXE \OS2\PRG 

In CONFIG.SYS, change the PROT- 
SHELL (“protected-mode shell”) state- 
ment to this: 

PROTSHELL - DHPC.EXE SHELLllF.CNF 
SHELLllE.EXE C:\0S2\PRG\CHD.EXE /C 
OS2INIT.CHD 

[The above must be typed as a single 
tine. — Ed.] Similarly, change the SHELL 
statement to this: 

SHELL = C:\OS2\PRG\COMMAND.COM 
C:\0S2\PRG /P /E:1024 

[The above must also be typed as a single 
line. — Ed.] After you reboot you can de- 
lete the two command processors from the 
root directory: 

DEL \COMHAND.COM 
DEL \CHD.EXE 

When OS/2 boots up, it normally 
leaves you in the Program Selector. If you 
would rather be left at an OS/2 command 
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COLOSSAL COiyiPUTp|§! 


Standard-386/16 


4.77. 6. 8. 16MHz Software- 
Selectable Speed 
80386 Processor 
Landmark Speed Rating 
of 20MHz 

Rates 17.6 on Norton’s SI 
Benchmark Test 4.0 
1MB RAM (expandable 
to 4MB) 

5060, 5151, or 101-Key 
Enhanced Keyboard 
(Your Choice) 

• 1.2MB Floppy Drive 

• Real-Time 
Clock/Calendar 

• One- Year Limited 
Warranty 

• Seven Expansion 
Slots: Five 16-Bit & 
Two 8-Bit 



Standard-286/10 


Editor's 
Choice 
Feb 16. 19M 


• 6MHz-10MHz 
Switch Selectable 
Speed 

• 80286 Processor 

• Rates 9.4 on Norton's SI 
Benchmark Test 4.0 

• 512KB RAM 

• 5060, 5151, or 101-Key 
Enhanced Keyboard 
(Your Choice) 

• Clock/Calendar 
w/Battery Backup 

• One-Year Limited Warranty 

• Phoenix-' BIOS 

• 200-Watt Power Supply 

• 1.2MB Floppy Drive 


“Overall, the Standard-286/10 appears to 
be one of the most attractive values.... It 
comes with a good complement of 
manuals and software and performs 
precisely as you would expect. You 
should be happy with this one.” 

— Alfred Poor 
PC Magazine, Feb. 16, 1968 


$1995 $1095 




Both Systems Include . . . 

0 Wait State Processing • Phoenix BIOS 

80286 Processor • Clock/Calendar w/Battery 

5060. 5151. or 101-Key Backup 

Enhanced Keyboard • One- Year Limited Warranty 

1.2MB Floppy Drive • 200-Watt Power Supply 


Standard-286/8 

• 6MHZ-8MHZ Switch- 
Selectable Speed ; .'V . 


• 512KB RAM 


$ 995 ™ 


Standard Turbos 


i 




Eight Expansion 
Slots 

8088 Processor 
360KB Diskette 
Drive With 
Controller 


► 5060, 5151. or 
101-Key Enhanced 
Keyboard 
(your choice) 

* One- Year Limited 
Warranty 


Turbo/10 


4.77MHZ-10MHZ 
Processing Speed 
640KB RAM 


$579 


Turbo/d 


4.77MHz-8MHz 
Processing Speed 
256KB RAM 


$449 


CompuPIcIcI 


"Personal Computer Products" 


12303-G Technology Blvd. Austin, Tx. 78727 







Everything You Need To Begin Serious Computing Immediately! 






Professional Starter Kit $1495 

Coniputer*2e6/10M system with 80286 processor (with switch- 
selectable 6MHZ/10MHZ processing speeds and small footprint 
chassis). Phoenix- ROM BIOS. 512KB RAM (expandable to 1MB on 
motherboard), 8 expansion slots. 200-watt power supply. 1 .2MB 
floppy drive, enhanced 101-key keyboard, dual floppy/hard drive 
controller, clock/calendar with battery backup, system reset button. 

Monographics Video-High-resolution (750 pixels x 350 tines) 
amber monochrome monitor with 12" screen, monochrome graphics 
card with parallel port. 

Hard Drive- 20MB hard drive. 

Printer-Epson ■ LX-800 with draft (150-180CPS) or near letter 
quality printing, multiple typestyles, Epson character graphics set. 
dot graphics capability. 

Software-Professional Zen Software, a totally integrated soft- 
ware package; ZenWord'*', ZenCalc'** and ZenLink"*. 

MS-DOS' andGWBASIC* also are included. 

AccesSOries-200 sheets continuous form paper, printer cable, 
and 10 double-sided, high-density blank diskettes. 

Professional Starter Kit EGA 

Industry-standard 14" tube size EGA monitor (13" screen). 

EGA card, and I/O card with serial and parallel ports. 

$1895 


$895 


Career Starter Kit 

Computer-IBM* -compatible Standard Turbo/IO computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz processing 
speeds. 640KB RAM. half-height 360KB floppy drive, floppy drive 
controller, 150-watt power supply. 5060-style keyboard and system 
reset button. 

Monographics Video-High-resolulion (750 pixels X 350 lines) 
amber monochrome monitor with 12" screen, monochrome 
graphics card with parallel port. 

Printer-Star Micronics NX-1000’“ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 and IBM Proprinter 11'^ 
emulation, dot graphics capability, and tractor/friction paper feed. 

Software-Professional Zen Software, a totally integrated soft- 
ware package; ZenWord, ZenCalc, and ZenLink. 

MS-DOS and GW BASIC also are included. 

AccessorieS-200 sheets continuous form paper, printer cable, 
and 10 double-sided, double-density blank diskettes. 

Career Starter Kit EGA 

Industry-standard 14' ' tube size EGA monitor (13* ' screen), 

EGA card, and I/O card with serial and parallel ports. 


$1295 


PS/2 Products 


Orchid RamQuest 50/60'* 2MB of 
EMS memory. Lotus/Intel/Microsoft 

compatible $729 

Everex Evercom II 24"* 2400 baud internal 
modem with BitCom software, includes 
auto-answer and auto-voice switchover $190 
Taxan TDM-S'* External Floppy Drive allows 
PS/2 models to read 525" diskettes, 

360KB format compatibility $299 


-Vacuum 



Tape Backups 



• Multiple tapes for unlimited backups 

• Allows unattended backups 

40MB IntemsI ( 2 Me par maima) $389 
60MB External (smb pe. minute) $849 
60MB Internal (smb pe. minute) $757 


360KB Floppy Drives 



Gray face plate for ATs . . . 
Black face plate for PCs/XTs 




$9 


Allow multiple users to share 
peripherals or a single user to use 
many. (Numbers in parenthesis 
indicate computers/peripheral.) 

AUTOMATIC SWITCH BOXES 

Serial (4/1) 

Serial (Sd) 

Parallel (4/1) . 

Parallel (S/t) 


Switch Boxes 


MANUAL SWITCH BOXES 
25.i>jn X(2/2) 

AB(2/I) . 

ABC(3f1) 

ABCD (4fl) 

$79 36i)in X{a2) 

$89 AB(2fl) 

$79 ABC(3n) 

$89 ABCD (4fl) 


$23 

$15 

$19 

$23 

$23 

$15 

$19 

$23 


Office 

Facsimile 


Sharp FO-150 high speed. 8 
shading levels, auto 
contrast, built-in phone $1049 
Sharp FO'210 ^ures above 
plus autofeod and ^.^000 

Speed dialing ^1079 




Enhancement Products 

■ - - ■ for IBM'^ PCs 

Te^ongl ComputeTTrodu^Tn ^tid Compatibles BRAND PRODUCTS 


SrANDARLIb= Monographics Video | STANDARO^ EGA Video 




Monographics ( 

Text Mode 80 Characters x 
25 Rows. Graphics Mode 
720 Pixels x 348 Lines, ^ C 
Parallel Port 900 



Samsung 

12" Flat Screen 
With Tilt & 
Swivel Base . . 


$95 


EGA Card 

640 Pixels X 350 Lines. 
256KB Display 
RAM 


$149 


EGA Monitor 
14" Tube. High 
Resolution. . . 


$349 


Mono Combo 


Monographics 
Card and Monitor . 


$139 EGA Combo 


EGA Card 
and Monitor . 


$479 


STANDARt^^ Color Video 


STANDARC^^ Ultimate EGA Video 



Color Card 
w/Parallel Port 


Color Monitor 0070 

CGA Monitor 9^*9 


CGA Combo 


Color Card 
and Monitor . 


$329 



Video?® Vega Deluxe 
EGA. Color, and 
Monographics 
Standards. Ultra-High 
Resolution 



$249 


NEC Multisync II* 

800 Pixels X 560 Lines 
Resolution. 31mm Dot 
Pitch. 14” Tube Size , . . 


$679 


Ultimate Combo NECMuN^nc it $869 


Vega VGA Card Charge Card 286 ^ Internal Modems i External Modems 


CHAKBE CAKD Q 2AB " 


400% Faster Than EGA. 

Up to 800x600 Resolution. 
Supports Existing Graphics 
Modes. Digital and 0OQQ 
Analog Output . . .94^^w 


PC-MFC I 



r 


80286 Processing 

Power for 0O0O 

the PC 9^0^ 

pgBKVA’-’:; 



1200 Baud Intelligent . . . $69 
1200 Baud Everex . $99 

2400 Baud Intelligent $139 


1200 Baud Intelligent . . $89 
2400 Baud Intelligent $159 
2400 Baud Everex . . . . $239 


AT-MFC Memory Cards 


I/O Cards 


r S- 



PC/XT' Multifuctlon Card 
3d4KB RAM. Parallel 
Port. Clock/Calendar. 

Game Port. Serial Port, 
and Software for 0H OO 
PCs or Compatibles . 9 * ^ ^ 



AT' Multifunction Card 
Up to 16MB RAM 
Expansion. Serial & 
Parallel Port for ATs 
and Compatibles w/OK 





Cables • Cables • Cables 

Parallel Printer Cables Full Pin Cables 

6'(OB2SMtoC36M) $8.95 6' (DB2SM to DB2SF) $7.95 

10' (DB25M to C36M) $11 .95 10' (DB25M to DB25F) $10.95 

for Tandy 1000 $8.95 6' (DB25M to DB25M) $7.95 

AT Serial Cables 10' (D82SM to DB25M) $10.95 

6' (D89F to DB25M) $7.95 Centronics' Cables 

10' (DB9F to DB25M) $10.95 6' (C36M to C36F) $10.95 

XT Seriat Cables 10' (C36M to C36F) $13.95 

6' (DB25F to DB25M) $7.95 6' (C36M to C36M) $10.95 

10' (DB25F to DB25M) $10.95 10' (C36M to C36M) $13.95 


MEM-S76 w/OK $35 

EMS PC w/OK $99 

EMSATw/OK $119 

Diskette Storage 

5.25" File Boxes 

For 50. without lock $4.99 

For 100. with lock $6.49 

For 120, with lock $7.49 

3.5" File Boxes 

For 40, without lock . $4.49 

For 80, with lock $6.49 

5.25" Cases 

For 10 $2 

Fbr6 $1.25 



AT I/O 

Serial & Parallel Port . . . $09 
PC I/O 

Also Has Clock/ <hcc 

Calendar & Game F^rt . ^QO 


Blank Diskettes 

5.25" Diskettes 

360KB DS/DD $ 

Verbatim® 360KB DS/DD $1 
Maxell® 360KB DS/DD . $1 

1.2MB DS/HD $1 

Verbatim 1.2MB DS/HD $1 
Maxell 1.2MB DS/HD $1 

3.5" Diskettes 

Sony® 1.4MB DS/HD $5 

All disketles come 10 to a b 












K^ir\iC/^riK^‘ 

I III II^V^I lU/V^ 



rand Names! 


For ATs® and 
Compatibles 


'I III ii«^\.,.i i«^\^ 


For PC/XTs®, 
Compatibles, 
and Compaq® 


• One- Year Limited Warranty 

• 28ms Average Seek Time 

• Linear Voice Coil Closed Loop Servo System 

• Whitney Technology and Sliders 

• Fail-Safe Automatic Actuator Lock 

• Low 14-Watt Standby Power 

43MB (28ms) $569 

71MB (28ms) $799 

110MB (28ms) $1189 


':k 




• Cables 

• Mounting Hardware 

• Western Digital^ Controller' 

• Complete Illustrated Installation 
Manual 

20MB (65ms) $279 

40MB (61ms) $395 

20MB for Compaq Portable $299 


FlashCards 



MAGAZINE 


Editors Choice 

PC Magazine Vol. 6-3 


FlashCard-20' 

FlashCard-30' 

FlashCard-49^ 


• Western Digital 
Controller 

• One- Year Limited 
Warranty 

• Installs in Minutes 
(MiniScribe, 55ms) 
(MiniScribe, 55ms) 
(Seagate, 28ms) 





TANDY COMPATIBiLiTY QUiCK REFERENCE 




1000 

1000A 

lOOOCX 

100(R1X 

1000-SX 

1000TX 

300(H1L 


40MB PC EMsk 

$395* 

$395* 

No 

No 

$395 

$395 

No 


43MB AT H«d Disk 

No 

No 

No 

No 

No 

No 

$749a 


71M6 AT Hard Disk 

No 

No 

No 

No 

No 

No 

$999* 


tntemal modem 

$69 

$69 

No 

No 

$69 

$69 

$69 


External modem 

$89 

$89.^ 

$89* 

$89* 

$89^ 

$89 

$69^ 


Printer cable 

5.25" 360KB 

$805 

$896 

$895 

$895 

$895 

$895 

$895 


Floppy Disk 

Sl2S" 1.2MB 

$99 

$99 

No 

No 

$99 

No 

$99 


Floppy Disk 

No 

No 

No 

No 

No 

No 

$109 

< 

35 " 720KB Floppy Disk 

$109 

$109 

No 

No 

$109 

$109 

No 


Logitech serial mouse 

$79*^ 

$79 

$79* 

$79* 

$79 

$79 

$79,^ 


CompuAdd 

VW ofler the beet serwioe and support ayatabto n the mal order nduairy. ao you cw punhaee wth oonUdenoe: 

• FREE one year Imtiad werranty • FREE SCklay. monoybart; gu a r ar ae o leae shipping 

• FREE one-yaar of technical phone support • FRS creda card ordering — no smcharge 

Wis aooepi MaeteiCard. Vt^ rnoney orders, certMed chedo. personal cheds (piaaae atorr 10 daye tor pnxesang). OOOs 
($60 mlTMmum order), oompMiy and maotubonal purchase ordais, and wire trana Ni r s 

Add 2% per order lor ihippvig and handBng (miramum $2). Al return aama muat be accomparied by a Return r^tho na ion rx^nber: 
can our technical supporWuatomer eervwe departmert loess reeldsnte, pisass add 8% sales tax. Cenadlan rosdenls add duty tax 
Softwa re la norvralundable. For a copy o( our warratvy pcicy. call a twee to the addreaa ahown M prices ate subfeci to cho^ 
wRhoU neboa 

CtMporate «id Institutional Accounts 
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line, you can create a file named START- 
UP.CMD in the root directory. This file 
can contain commands that must be run 
only once when you boot up (such as copy- 
ing some files to a RAMdisk), followed by 
the line 

OS2INIT.CMD 

OS2INIT.CMD is also executed when you 
start a new OS/2 session from the Program 
Selector. 

FILES IN THE ROOT DIRECTORY 

By this time, your root directory should be 
looking a little less crowded. You can get 
rid of two additional files in the root direc- 
tory like this; 

DEL \INSTALL.LOG 

DEL \SySBAS.EXE 

These files are merely by-products of the 
installation process. 

The root directory contains the two hid- 
den files 1BMB10.COM and IBMDOS 
.COM, but you won’t see these with a DIR 
command. These files must remain where 
they are. The root directory also has all the 
.SYS files for the clock, disk, keyboard, 
etc., and (if you have a PS/2) the .BIO 
files. These files must remain in the root. 

You have four ASCII files that are used 
for starting the system and executing com- 
mands in OS/2 Mode and DOS Compati- 
bility Mode sessions: CONFIG.SYS, 
STARTUP.CMD, 0S2INIT.CMD, and 
AUTOEXEC.BAT. All of these except 


0S2INIT.CMD must remain in the root 
directory. 0S2INIT.CMD does not have 
to be in the root directory, nor does it have 
to be named OS2INIT. If you want to 
change the name or location of this file, 
you just have to specify it in the PROT- 
SHELL statement of your CONFIG.SYS 
file. 

The Program Selector comprises six 
files in the root directory, as shown in the 
accompanying table "Program Selector 
Files.” You can move SHELL11F.EXE 
and SHELLl 1 F.CNF to another directory 
if you change the PROTSHELL statement 
in CONFIG.SYS, but the statement will 
look even messier than it does already, so 
let's keep all these SHELLl IF files in the 
root directory. 

Besides SHELL11F.EXE, you also 
have three other .EXE files in the root di- 
rectory: HARDERR.EXE, SWAPPER 
.EXE, and DMPC.EXE. The first two 
must be in the root directory because they 
are loaded when OS/2 boots. HARDERR 
.EXE handles pop-up screens for “abort, 
retry, fail” errors and SWAPPER.EXE 
handles swapping. DMPC.EXE is more 
problematic. It does not have to be in the 
root directory, but if it is moved out, the 
PROTSHELL statement in CONFIG.SYS 
must be changed as well as batch files in 
the INTRO and INSTALL directories. 
Leave it in the root directory. 

You’ll also find three files that are 
named with the .MSG (message) exten- 
sion; OSOOOl.MSG, ISPD.MSG, and 


Program Selector Files 


SHELL11F.EXE 

Program Selector program. 

SHELL11F.LIB 

Templates for screen and windows. 

SHELL11F.PR0 

Application profile file. 

SHELL11F.CNF 

Configuration file. 

SHELL11F.AII 

Contains list of programs that can be run from 
the Program Selector. 

SHELL11F.AIF 

Contains information needed for running the programs 
listed in SHELLl 1F.AII. 


The Program Selector comprises six files in the root directory. 


ISPM.MSG. Most text that is displayed by 
internal and external OS/2 commands is in 
OSOOOl .MSG. The message text is sepa- 
rated into a different file to allow easy con- 
version of the programs to foreign lan- 
guage markets. These files must be in the 
toot directory . 

CHANGINC FORMATS.TBL Finally, 
the root directory contains an ASCII file 
named FORMATS.TBL. You can display 
the contents of this file by using the TVTE 
command. 

When you format a diskette with the /S 
option under DOS, FORMAT copies 
IBMBIO.COM, IBMDOS.COM, and 
COMMAND.COM to the target disk. 
However, under OS/2, more files are 
needed to create a bootable disk. FOR- 
MATS.TBL contains a list of these files. 
FORMATS.TBL must be in the root di- 
rectory for FORMAT to access it. 

If you’ve been following the steps in 
this article, however, some of the files list- 
ed in FORMATS.TBL have been moved 
to other directories. Thus, if you want to 
create bootable diskettes, you must edit 
this file and change the affected lines. For 
example, the .DLL files are now in \OS2 
\DLL. any line in FORMATS.TBL 
such as 

Jfilename.DLL 
should be changed to 

C : \os 2 \ DLL \ f i 2 ename . DLL 

After you change FORMATS .TBL, try 
formatting a diskette with the IS parameter 
to see if you changed all of these filenames 
correctly. FORMAT will report which 
files it could not find. 

WHAT YOU CAN DELETE Although 
OS/2 takes up 3 megabytes of hard disk 
space, you can reclaim some of that space 
by deleting files you don’t need. For exam- 
ple, you can reclaim 128K by going into 
the \OS2\SYS directory and deleting all 
the mouse drivers you don’t need. (If you 
ever get a new mouse, you can always 
copy the appropriate mouse driver ftom 
the original OS/2 "Diskette 3.’’) 

IBM’s OS/2 comes with a program 
called “Introduction to OS/2.’’ By all 
means, check it out. If you’re still awake 
when the program ends, you can type 
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DEL \0S2\INTR0 
RD \OS2\lNTRO 

You can then also rcnrove it from the Pro- 
gnun Selector. 

IBM's OS/2 manual is very vague on 
the files in the \OS2\INSTALL directory. 
I suspect that IBM will make information 
available to other software manufacturers 
so they can use this installation program 
for installing their own applications. Thus, 
you should probably leave the directory on 
your hard disk. 

If you won’t be programming for OS/2, 
you can delete the DOSCALLS.LIB file 
from \OS2\LIB and remove the directory. 
You can also delete LINK.EXE in the 
\OS2\PRG directory. If you won’t be 
moving out of the U.S. orwon’t need to in- 
stall a foreign language keyboard, you can 
delete the .DCP files in the \OS2\DCP di- 
rectory. 

Now think about this for a moment: The 
OS/2 installation program copies both the 
AT and PS/2 system-installable device 
drivers (such as CLOCKOl.SYS and 
CLOCK02.SYS) to your hard disk. Why 
is this? Well, you may need to format a 
bootable OS/2 diskette for a system other 
than your own. For example, if you have 
an A’T, you may need to format a bootable 
diskette for a PS/2. That diskette will re- 
quire C1X)CK02.SYS even if your AT 
does not. 

However, if you want to format a disk- 
ette for another system, you must have an 
external 1.44MB 3 '/ 2 -inch diskette drive 
on your AT or a 1 .2MB 5 '/ 4 -inch diskette 
drive on your PS/2. As far as we know, 
these external diskette drives do not yet 
even exist! 

So, if you have an AT and you do not 
need to format an OS/2 boot diskette for a 
PS/2 (or vice versa), you can delete all the 
•SYS files in \OS2\SYS that do not apply 
to your system. If you have a PS/2, you 
can delete all .SYS files with a 01 in the 
name. If you have an AT, you can delete 
all .SYS files with a 02 in the name and the 
four , BIO files. 

BECOMING FRIENDS WITH OS/2 

The unfamiliar is always a little scary. I re- 
member that in 1983 many people were 
leety of DOS 2.0 because of all the new 
commands in that operating system. Now- 


adays, fear of DOS 2.0 seems silly. 

Similarly, all the unfamiliar files in 
OS/2 make the operating system seem 
quite complex on first encounter. But after 
sorting these files into manageable groups 


(each with its own subdirectory), it begins 
to look a little more coherent. [IS 


Charles Petzold is a contributing editor cf 
PC Magazine. 



“40 Exact Emulations, 7 File Transfer Protocols, 
and Multi-port Background Communications" 


• Includes over 40 exact emulations, supporting block and 
conversational modes 

• Seamless Remote Virtual-Disk integrates file transfers between 
remote systems and your favorite PC application using local 
disk synteut 

• Supports IBM* PS/2, PC, XT, AT compatibles 

• Operates over any NetBIOS LAN, and the DEC LAT, Banyan, 
Bridge, Novell, and Allen Bradley Asynchronous Servers 

$19500 

For Information Call 800/225-8590 



303/593-9540 Telex 450236 
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The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it. More than 50% less. 
Saving you valuable desk space, and 
effort: mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist 



Which makes this new mouse a 
hand's best friend. And a more reliable, 
long-lasting companion— fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: A unique 
lightweight ei^nomic design. Low- 
angled buttons for maximum comfort 
and minimum fatigue. An exclusive tech- 
nology that guarantees a much greater life 
span. An exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a- likes, 
and virtually any software. 

So if you’ve got your eyes on a 
high-res screen, get your hands on the 
one mouse that’s agile enough to keep 
up with it 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. In Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (-H-41-21-869-9656). 

HLOGITECH 
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Splitting up 

THE KEYBOARD 
COMBOS 



Only basketball players can hit Shift-F6 on the new IBM keyboards, and the handicapped 
have always deserved a way to separate keystroke combinations. STAYDOWN is the answer. 


N obody at IBM can type. That 
seems a fair inference, at least, 
from the company’s history of 
changing keyboard layouts every couple of 
years. Not content with the infamous left- 
shift and backslash placement on the origi- 
nal PC and XT, the PC AT shifted the E.sc, 
tilde, and backslash keys in 1984. Two 
years later IBM produced its 101-key ‘‘En- 
hanced” keyboard, which, among other 
things, relocates all the function keys we’d 
spent thousands of hours training our fin- 
gers to find without thinking. 

Maybe our muscle memories for the old 
function-key arrangement will pass away, 
but so too will the convenience of entering 
key combinations like Ctrl-F8 and Alt-Fl 
with one hand. Best-selling word proces- 
sors, spreadsheets, databases, and utilities 
of every ilk popularized and perfected the 
use of the 40 function-key combinations. 
They polished their user interface to make 
every feature of an application available 
through single keystroke combinations 
that never required the right hand to move 
from home position. But not with IBM’s 
“Enhanced.” model-of-the-future key- 
board. It’s as if a company that can’t sell its 
own software wants to make everyone 
else’s software equally unsuccessful. 

There’s nothing software can do to relo- 
cate the function keys, but a bit of key- 
board trickery can make the situation 
slighdy more livable. STAYDOWN, the 
keyboard utility introduced here, turns 
awkward keystroke combinations into 
keystroke sequences. It temporarily locks 
down (ignores the break code of) any Ctrl, 
Alt. or Shift key that is pressed until it re- 


ceives the break code from a second key. 
Thus, the Alt-S combination becomes Alt 
followed by S, and SideKick can be 
popped up by pressing and releasing Ctrl, 
then touching Alt. 

STAYDOWN works in the back- 
ground and has no effect on normal key- 
board operation. It offers you the option of 
breaking a double-keystroke combination 
into its component parts, but it does not re- 
quire you to do so. And it’s perfectly com- 
patible with all members of the IBM fam- 
ily, including the lOI-key keyboard with 
its dual Ctrl and Alt keys and its 83- and 
84-key progenitors, 

STAYDOWN will also provide wel- 
come relief for handicapped members of 
the user community who are physically 
limited to pressing a single key at a time. 
Tty printing a WordPerfect document by 
simultaneously pressing the Left Shift and 
F7 keys with a mouthstick and you’ll un- 
derstand why these men and women repre- 


■ STAYDOWN turns 
awkward keystroke 
combinations into 
keystroke sequences. 
Thus, Alt-S becomes Alt 
followed by S. 


sent some of the most dedicated and persis- 
tent users in the industry. 

As usual, the easiest way to obtain 
STAYDOWN.COM is to download it 
from the PC Magazine Interactive Reader 
Service, as described in the sidebar 
“STAYDOWN by Modem,” The source 
code, STAYDOWN.ASM, and STAY- 
DOWN. BAS, which you can use to create 
STAYDOWN.COM, ate listed here and 
ate also available on the PC-IRS. 

USING STAYDOWN STAYDOWN is 
a short memory-resident utility that in- 
cludes the capabilities of temporarily dis- 
abling itself on command and even of 
completely removing itself from memory. 
The command syntax is 

STAYDOWN [/D] [/U] 

The optional /D parameter allows you to 
suspend operation of a copy already in 
memory, and AJ uninstalls the utility alto- 
gether. Once disabled, STAYDOWN can 
be reactivated by being run again without 
any command line switches, just as if it 
were being loaded for rhe first time. 

You lock the Ctrl, Alt, Left Shift, or 
Right Shift key down temporarily simply 
by pressing and releasing it. (I’ll refer to 
these four hereafter as “shift” keys, using 
the lowercase “s” to distinguish the term 
from the name given the Left Shift and 
Right Shift keys on the keyboard.) The 
next key — and only the next key — you 
strike will be affected as if the shift key 
were still being held down. When the sec- 
ond key is released, the temporary shift 
state induced by STAYDOWN will be te- 
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moved automatically and your keyboard 
will act as it normally does. If you have 
SideKick loaded and ready for action, pop 
it up by pressing and releasing the Ctrl key , 
then pressing Alt. Or enter WordPerfect's 
Screen menu by pressing the Ctrl key fol- 
lowed by F3. 

You can cancel STAYDOWN’s in- 
duced shift state by pressing and releasing 
the same key again. If you press Ctrl, for 
instance, then realize you meant to press 
Alt instead, just tap Ctrl once again to tog- 
gle it off. Then you can start from scratch 
to enter the Alt combination you had origi- 
nally intended. 

You can still enter key combinations by 
pressing the designated keys simulta- 
neously, even if STAYDOWN is loaded 
and active. When STAYDOWN senses 
that a shift key is pressed in conjunction 
with another key in the conventional man- 
ner, it doesn’t lock the shift key; rather, it 
allows the BIOS to process each make and 
break so that normal keyboard activity is 
unhindered. 


Note, however, that triple combina- 
tions like Ctrl-Alt-Del can’t be executed a 
stroke at a time. Since the Ctrl state would 
be toggled off after Alt is released but be- 


■ You can still enter key 
combinations by pressing 
the designated keys 
simultaneously, even if 
STAYDOWN is loaded 
and active. 


fore Del is pressed, STAYDOWN is suit- 
able only for combinations of two keys. 

While STAYDOWN is compatible 
with most major application programs, 
you’ll undoubtedly find a few that won’t 


let it work. This is true of any terminate- 
and-stay-resident program. Even those ap- 
plications that are incompatible, however, 
should return control of the keyboard to 
STA'YDOWN when they terminate. 

When tun initially, STAYDOWN will 
display its version number and a copyright 
notice. Reinvoke it with a /D parameter, 
and you’ll receive the reply "STAY- 
DOWN: Disabled.” Type STAYDOWN 
once mote at the command line and it will 
answer “STAYDOWN; Activated.” If 
you attempt to uninstall it with the /U pa- 
rameter and another TSR has grabbed the 
same interrupt vector STAYDOWN bor- 
rowed, it will ignore the request and in- 
form you, "Cannot Uninstall.” If this 
happens, the only way (short of rehooting) 
to remove it from memory is with the aid 
of a commercial TSR manager, or with 
something along the lines of the IN- 
STALL/REMOVE utilities that appeared 
in PC Magazine (‘ ‘Popping Out Your Pop- 
ups,” PC Lab Notes, August 1987). 

If STA'YDOWN ever responds to your 



STAYDOWNASM: The assembly language source code for STAYDOWN.COM. 
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DESK-LINK Mak^ 
Disk and Printer Sharing 

a Snap. 

Now there’s one easy solution that can have your two desk- 
top computers sharing files, a printer, even a single hard disk, 
all with just a snap. 

DESK-LESIK' from Traveling Software, the makers of the 
award winning LAP-LINKf 

DESK-LINK allows you to connect two IBM or compatible 
computers, including the new PS/2 and laptops, with just 
phone wire and DESK-LINK software. It even comes with a pop up “talk box” function for send- 

X essages back and forth between the connected computers. Even while using your favorite 
are. DESK-LINK is complete too; including both 514 and 3% inch diskettes, universal con- 
nectors, 25' of RJll standard telephone cablinjg and documentation. 

Best of all, DESK-LINK installs painlessly in minutes using your computer’s serial port, with no 
add-in board required. It has incredible communication speeds of over 115,000 baud, and it’s even 
compatible with most “big” networks! 

So if you’ve been looking for a fast, inexpensive way for your two computers to share files, print- 
ers, or hard disks, snap up DESK-LfrJK today. ~ r 

Available at your local computer store for only I fQVf* 1 1 ri Tf* 

$169.95 -that’s less than $85 per computer! ^ ^ l VVO-i ^ 

For more information call; 1-800-343-8^®^ 

1-206-483-8088. 



or 


Traveling Software, Inc. • 19310 North Creek Parkway • 

CIRCLE 222 ON READER SERVICE CARD 



Bothell, WA980U 




A8,Ul(tlirT STATR 3] t 
AB.ICB ~ 

Mt(tBirT BTATS ll.irsa 
u I [ BiixrT~rrATi~i ] . ah 


(Farforc intarnal procaaain^ 


}R*turn vith fla^i intact 


}Mt CP for Btos pcoeaaain^ 
jRaturn vith flA^a Intact 
jPaaa to BIOS for proeaaainq 


PAOC HKAA 

ASSUKS CBtCODB, DBlBOTHIM, ESlNOTHXKG, SBlHOTMlM 

TUT AL,ifB {Branch on braak coda 

JNS BRtAK coot 


t coda by aiaply saving tha scai 

OR AL.CBiBO PLAO 

MOV CBiLABT_7CAN COOe.AL 

BTC 

RET 


{A braak coda waa racalvad. 


PROCES8_8XEAK: MOV 
BTC 
RKT 


CSsRUTORE rLAC.I 
REBTORZ BHirr BTTES 
At.7PH ~ 

AL.CBsBO FLAG 
AL.CBllJiBT SCAM COOZ 
CHECK rOR ?HXrT~ 
LAST SCAN~CODE,B 


iBava BIh indicator 
iBava staka coda 
{Esit with CP - 1 


{Branch if shift bits ara 

; out of ayne 

{Strip braak bit 

{A^ Eth indicator 

{Branch if tha kay rslaasad 

I was tha last ona prassad 

{ProcasB braak coda as norsial 


llBlTXALXBB installs tba pregcaa into i 


ERRMSCi 

ERJUI8C2 

BRRMS03 

ERRHSeS 

CORPZRM MBOl 

CO(IP1RM~NB03 

C0aPXRJl''K*G3 


CR.X^.-BTATDOmil $' 

•naagat btatoohn (/»] [ /0)-,cR.LP, -$■ 
*Hot installad*,CR,LP,*$* 

‘Cannot uninstall*. cr.lf, ‘I* 
‘Uninstall Error*. cr.lf,*!* 
■Diaablad*,CR,I.P,*$’ 
*VniBatallad*,CR,Lr.*>* 
*ActiTatad*,CR,LP,*$* 


{Baa if STAroOHM la alraady installad. 


NOT WORD PTR (BBOZN] 

KOR BX.BX 

MOV AK.CB 

ABBUKB EBlHOTHlM 


PARBB 

BZ.OrrSET BEGIN 

bZ.BZ 

Cl.lC 

CNFBB 

XNZTl 

XHBTALL FIAO.l 


iclaar DP 

{Xnitialisa fingarprint 
(Initlaliaa sagnant valuas 


{End saarch if wo loop bock 
I to tba currant ssTnant 
{Chaek for ABCII fingarprint 


jlgnora tba braak if tha kay just rslaasad « 


sand lioa for a /p or /U paras 

MOV BX.BIB 

CMP tm PTR (BZ),33 

JNl PARSE 2 


AL.ALT 
IGNORE BREAK 
AL,ALT*eS8 
IGNORE BREAK 

al.ctrE 

IGNME BREAK 

al,ctr£*bbb 

IGNORE BREAK 

al.lsrTpt 

IGNORE BREAK 

al.rshTpt 

PROCESS BREAK 

C8 1 RESTORE FLAC.AL 

CBiLAST SCXH CODE,! 


{Ignora tba braak coda 


BYTE PTR [BZ'fl],SOFR 
WORD PTR (aZ),443PH 
DISABLE 

WORD PTR [BIJ.SSIPH 
UNINSTALL 


{Bad>of-lina} 

{Vas. than install/anabla 
{Capitallsa antry 
{Qualifiar /Of 
{Xas, than disabla progra* 
{Guallfiar /U7 

{Yos, than uninstall prograai 


{Rssat tha BIOS shift bit(a} corrasponding to tha last kay ralaasa ignored. 


{Racovar ignored scan coda 
{Rasat flag 

{Point ES to BIOS data arsa 


CMP AL.RSBZFT {Rasst a slngls bit if 

JNE NOT RSRZPT { right SHIFT kay was 

AND ESiIsaiPT STATE tj.SPER { ralsasad 

JNP SHORT EMD" RESToXE 


AL.LSHIPT 
NOT LSBIFT 

ESiTs«IFT_ 8TATS 1 1, IFOR 
8BORT END RESTOliE 


(Likawisa for loft SHIFT 


{Rasat tight CTRL kay bit 


{Disabla STAVDOHM if a copy is prasant in nasiery. 


AL,2 

DX, OFFSET BRXM8G3 
ERROR EXIT 


{Error if not installad 


llnitialisa error pointer 


{Clear checkplag byte 


DX.OFFSST C0NriRM_N861 {Print conflmation a 


AL.CTRL {Rasat two left CTRL bits 

HOT LCTRL 

ES jTbH 1FT_STATS_1 J , SFBR 
ESttSBXPT STATE 2|.IPER 

ESs[SBirr~STATB~3|,llH {Branch for further processing 
end_rbstoKx ~ ; if thia la a lll-koy 

SHORT rXX_PRIMART_SHirT { keyboard 

AL.ALTTBIH {Rasat right ALT bit 

MOT RALT 

UiTsBIFT STATE 3).IF7H 
SHORT riX'PRIKAKr_8KtPT 

ESt(SBIPT STATE IJ.lFfH {RSSat two left ALT bits 
ESl(SBIPT~8TATK~3] .SFDK 

ES|(S8IPT STATE 3],1IH {Test for ISZ-kay keyboard 
END restore ~ {Branch if it's not 


AH.BSi [SBIFT_STATE_2l {Sat CTRL/ALT bits in prisMry 
AB.l I shift state byte if either 
AH.l 1 left or right CTRL/ALT is 


(Exit with ERROXLBVEL e | 


{Uninstall STArDOMM if a copy is prasant in nasiory. 


INSTALL PLAG.l 
UNIMSTALL2 
At, 3 

DZ, OFFSET ERRMSG2 
ERROR EXIT 


{Xnitialita error pointer 


(STAYDOWNASM continues) 
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is castiron reliable.. ” 



PC’s 

^cions 


port 

,.<(hange between SW" & SW disks 

Server Technolog)', Inc. 140 Kifer Court, 


'YheEcisyLAN2-?C 
starter kit is $219.95 

Order Tbday and receive EasyCALENDAR 
FREE, A $99.95 value!! 

Call (800) 232-7729, ext 26 
(800) 835-1515, ext 25 
for orders, configuration assistance, prices, 
brochures and article reprints. 

Sunnyvale. CA 940116, USA Telex: 510600.4181, BAX: (108)7.58-0247, Telephone: (408)7.58-8577 

ORCLE 12S ON READER SERVICE CARD 


What aU the experts say 
about £'asyL4A^. 

“EasyLAN is cast-iron reliable. . . 
EasyLAN teas the easiest zero-slot LAN 
to set up of all those we worked with. ” 
PC Magazine, June 23, 1987 

“The capability of getting reed value from 
shared devices, particularly printers, is 
well-supported in EasyLAN. ” 

“Given the obvious utility, low cost, and 
lack of need for technical attention, a 
network, like EasyLAN, clearly offers a 
solution for many workgroup 
applications." 

Business Software, June 1987 

“(EasyLAN). . . unlike full-scale systems, 
is easy to install arid maintain, and 
requires little training for anyone who 's 
already familiar with MS-DOS . " 
Personal Computing, June 1987 


“The value is high a. m." 

IiffoWorid Report Card 



1 GENERIC DISKETTES I 

1 Our "genaric" brand o( diakanM are pro- 1 

1 duced by laadino manutacturara to our 1 

J apacificationt Wa guarantoa 

iheM 1 

1 diakettas to eicoad industry spacifica- 1 

Ilona by as much as 65%. 


3W* S.S./0.0. Bulk pan SO) 

.89 

3W* 0.S./0 D Bulk (Mn SO) 

.99 

3W* O.S./O.D Bulk (Mm SO) 

1.39 

caoa rM ims. v 

IM entn 

SVk' D S./O.0 Bufc (MM 200) 

.25 

SU' 1 6 MB AT Bulk (MM SO) 

.69 

5U’ DS./D.D. Bulk (MM SO) 

.39 

1 COLON rtd y4«o> ortngt. Hut I 

1 ALL BUU GENERIC (HtKETTES 1 

1 MCUJOE PROTECTIVE SLEEVES | 

Color Coded Diskettes Labels 

2.00 

Package of 100 Labels 


RIBBONS — 6 pack 


ApiM KnigtwnMr $11.99 (Mn 106243% 

$ 7.91 

Ewen LX 60 1B.9B OMM 64« 

14.99 

Iohh tanxM IMS 17.91 CMau ti2ri« 

29.99 

1 29.99 PnuKURiosaiiaKEB.N | 

SHIPFINO INFORMATION 


PrMttrs 

M 

Momon 

M 

Ormes 

S4 

Acesssoras 

OtSKETTES 

S2 

1 64 Rnt 200 Oakettn S2 aacn iddrtion»i 100 1 

1 APO/FPOlCANAOA - Add t.6 Tlmn FrwgtK 1 

■ F0ftEK9l SHIPMENTS 


1 Cel or FAX lor Rites 



1 MC. VISA. American Express 


1 DMcover, Paraonal 4 


1 Corporate Chacks, Portuna lOOO I 

1 and School. Oovemmorn Purchase Orders 1 

1 Accepted 

1 


HARDWARE HIGHLIGHTS 


PRINTERS 


Panasonic 

rZ 


KXP 1524 - 24 PW. 240 Cn. W CPS MLO $539 

KXP lOlli - 120 CPS. 24 CPS NlO 179 

ICXP 1Q91I 160 CPS. 24 CPS NLO 199 

KXP 10901 240 CPS. 48 CPS M.0 309 


NX 1000 ' 144 CPS. 36 CPS NLO. 6 Fonts $179 
NX IS • 120 CPS. 30 CPS NLO. IS* WUe 319 
NO 2410 • 216 CPS. 72 CPS NLO. 24 PM 449 
N8 24IS - 216 CPS. 72 CPS NLO. 24 Pm. IS* 579 
NB IS - 300 CPS. 100 CPS NLO. 24 Pm. IS’ 749 


HARD DRIVES 


Canon 

CANON LB. SII.LWfPnM. 


ISOS - ISO CPS. SO NLO. Spin 


Pino ITS CPS. SO NLO. 24 Pm 


$1569 

339 

349 

369 


^Seagate 


ST 225 

20 MB W/Westem Dig Controller Kit 
ST 236 

30 MB W/Westem Dig Controller Kit 
ST2S1 

40 Megabyte. 40 MS 

ST 25M 

40 Megabyte. 26 MS 

ST 4096 

80 Megabyte. 26 MS 

ST12S 

20 Megabyte. 3W' Han Heigm 

$269 

289 

399 

469 

749 

289 

MONITORS 

NEC Multisync 

$569 

Thomson 437S LHirascan 

459 

Magnavox EGA. 690 x 350 

359 

Torch 12' TTL Amber 

69 

FLOPPY DRIVES 

SVi* 360K Drive 

$79 

5Ui* 1 2 Megabyte Onve 

89 

Td" 720K Drive W/Mourrang Kit 

89 


SEC 



MurttspeeC Laptop 

640K. 2Dnves $1399 

Mutbspeed EL 

640K. 2 Drives. Supertwist 1599 

Mutbspeed HD 

20 Megabyte Drive Z599 

Carrying Case 89 

AH Muibspeed Computers indude 
$100 Starter Kit. 


ACCESSORIES 


kfTtK 84 Key KeyMM 
MTEK 101 Key KeytOird 
nun KC 3 Joystick 
For AoDle AflO IBM 
KRtfT Ucrofflouse W/Sobwire 
ZUCXEmOAFD 

1200 bud Mtema Momm w/Sonw» 
AJCXEFMARD 

1200 Ban) fatimal MoOhh W/SoUmti 
SMTNoSWQoOiFqiAoMMIBM 

san MitnCHANGE 

Ur* LieMM IS Onw OlMCtl 
HOLMES LAPTOP MODEMS 
1200 BM NEC. Tecnat 
HOLMES LAPTOP MODEMS 
2400 Bwd Toehat. Zerath 


$ 59 
79 

22 

42 

79 

99 

39 

39 

189 

249 


VISIT OUR OUTLET STORE NOW OPEN IN AVON, MA 


HUBDISK 

COMPUTER PROOUCTC INCORPORATED 


CALL TOLL FREE 

1-800-637’DISK 


491 WEST MAIN STREET 
AVON, MA 02322 
(917) 999-9141 
FAX (617) 959-1092 


ORCLE 287 ON READER SERVICE CARD 
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jOnlMtsll tb« profrui 


0 IRWTAU. 3 I 


rlMtall tb* progrM If it in't alrMcdy or onoblo it If it ia. 

XM*T*LL> MOV UtlcnCXnAO),! 


xmotuxT 

M,OPr«IT COMFXRM NM3 
•BOUT COMFIIM MtD~BXXT 


Dx.omtT ntriSN 
laOTALU 
n vtcTo«,i 
MTorrtrt xirrtH 


OtA VICTOR, U 

OCiO~VieTOR(2],t« 

M.7SI 

U.,n VtCNR 


AX,Ml(2CB| 

IS,JUI 

Mi.4«l 


lupport 
lUaa lot 9 ratbar than ISb 
tPoint DI to int 9 routlna 

jiava ourraat vaotor 


fOat asviroaw 
t addraaa fnm pit 
I Than daalloeata aavicofaaaat 
t apaca raaarvad by twa 

tPrlot iaatallatioa naaaapa 


jTar»inata bat raaalB raaldant 


Mt,<ermT iixTXALXtB-wmr eoot^iS) mr 4 


XIXTXALXtl 


M,)9I 

jtx. , n 1 1 n^vBCTMt 1 


M9UIII MlMOraiM 


MIUMI MiCOOl 


VORO PTR n 

*■,491 

211 

Di.omn 



U,bX 

RltTORI VICTOR 
Dx.orralt iRRitaoa 


iProot 
} If Intarcu 

I baa baaa 5 
jRaturn with 


Dx.isiiaxoa xai] 
bl,29l 

AL,BSt(a_VICTOR) 


jfraa MMory ftvao to 
1 oripiaal pro^eam bloek 
fXnitialiaa arror pelatar 
itiit with cr iataet 


(5TAYDOWN ASM ends) 


BSI HIGH PERFORMANCE COMPUTERS 



BSI 386 System 

• 16 MHz micropfocessor 

• 2 MB 32-bit memofy on main board 

• One 32-bit expansion slots 

• Socket for 80287 math co-processor 

• Floppy/hard disk controller 

e One 1 .2 MB floppy disk drive 
e 40 MB hard disk drive 
a Enhanced 1 01 -key keyboard 
e Monochrome graphics card with printed 


port 
• Serii 


iriai/parallel port 
200 Watt power supply 


For orders only, call toll free : 

1 - 800 - 872-4547 

BSI customer support center 

( 818 ) 442-7038 

Daalar Inquiry Welcoma 


BSl 


9440 Teistar Ave , Suite 4 
El Monte, CA 91 731 
Tel (81 6) 442-0020 


• Laptop portable AT 

a CRT portable AT & XT 

• LCD portable XT 

• Desk top AT & XT 

are available, please call for prices. 

All BSI systems are backed by a one year 
limited warranty 


$2,995.00 


LCD Portable 286 AT 

• 6/1 0 MHz 80286 processor 

• 640K memory on main board 

• New supper twist LCD with backlit and 
Reverse; 640 X 200 dots; 80 X 25 
characters 

e Monochrome/color graphics card for 
external monitor 

• Socket for 80287 math co-processor 

• Floppy/hard disk drive 

e Serial/parallel/clock-calendar 
e One 1 .2 MB floppy disk drive 

• 20 MB hard disk (40 MB option) 
e 1 2 function AT st^e keyboard 


I6M7PC AT XT RTV VKMmwks ol inigmqttonti Bu»rta«s Coro 


$1,775.00 

CRCLE 296 ON READER SERVICE CARD 
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THE 

CORPORATE 


SOURCE 


BOFFIN 


LIMITED 


COMPUTERS / 


HARDWARE / 


SOFTWARE / 


PRINTERS 


7 


2500 WEST COUNTY ROAD 42 • #5 • BURNSVILLE, MN 55337 *(612) 894-0595 



A Small Case for 
Big Performance! 

I TOSHIBA / 

TIOOO $799 T310(V20 CaU 
T1100+ 1449 T3200 CaU 
T1200 CaU T5100 CaU 


1 NEC 


ZENITH 


Multispeed 

$1395 

Z181-93 

$1495 

Multispeed EL 

1595 

Z183-92 

1995 

Multi^ieedHD 

2395 

Z183-93 

2395 


Diconix I SOP Portable Winter $299 
Laplink $79 

When Purchased with any Laptop 




A WONVNDER^-tuX Innovation 

The WontkuM^ Is 
an innovallve single 
card expansbn slot for 
the ToshftM T11004-. 

T1200. and T3100/20 
laptops, ft allows almost 
any 2/3 ler>gth or less 
Toshba compatible ex- 
pansion card to be 
I mounted directly on 

I thebonomoftheunl. 

' The WonUnder sup- 

ports LAN cards su^ 
as Arcnet. Ethernet, Proteon and Starlan as wel as EGA cards 
such as ATI, Video 7 and Paradise. The WonUnder wil soon be 
avalable tor the Epson EQUITY LT and Sharp 4501. 

WonUnder™. $379 




A New Member of the Family 

Introducing the LO-SOO 
24 pin Letter Quality Prin- 
ter that sets a new stan- 
dardforPRICE/PEPFOR- 
MANCE... 

Give your documents a 
true prolessional look. 

Epaont a«-ptn prtnl head pro- 
ducM Mart ft tor aiscutiva 
oorraapondana* and proteastonal gr^ics. And you can lay tham out on a paga 
any you want 

Wtoi tha touch d a button on tha aocdualva SaiacTypo bort control panal. you can 
cbanealrom draft to lattarquaHymoda and chooaabatwaan tha buft-lnRorwar>d 
aana Sarll latlar quaily toM. And thara^a a slot for ona of tha many olhar latlar 
quaily font modulaa that ara avallabla aa opitons. Tha LO^ also atows you to 
s alact 10. 12or ISoharaotarspar InchortruapiQporttonalspacIrtg. Youoanavan 
uaa itrliing *shadow* and toutlna* typastytaa to anhanoa tha haadlfnaa at your 
nasriMlBr or othar daaMop puUtohine pretacl 

Wlh tha LQ500 avary dooumant you turn out srH hava a custom bad profaaslonal 




Make A Smart 
Investment Brilliant! 

Turn Your Antique 
8086 PC/XT into a 
•STATE OF THE ARr 
386 MACHINE and 
Save $$ THOUSANDS 
OF DOLLARS $$ in 
the process... 

Includes 1 megabyte of 
32 bit RAM (expand- 
able to 3 mega^es) 
compattoie with the LIM 
4.0 standard. 


Inboard 386IPC $775 

80387 Coprocessor $499 

MictvSoft Windows 386 $119 



• Competitive Price 
• Corporate Volume Discounts 
• Net Terms to Qualified pnossutiM 

Corporate Accounts wSSL 


To Order CaU; 

(800) 255-4012 

IN MN: (612) 894-0595 
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■ UTILITIES 


deinstallation command with “Uninstall 
Error,” you would probably be wise to 
wrap things up rather quickly, then reboot 
and start again. This enor message indi- 
cates that after successfully unhooking it- 
self from one of the keyboard interrupts 
and thereby effectively disabling itself, 
STAYDOWN’s internal request to deallo- 
cate its program memory block has been 
denied by DOS. Since there's no good rea- 
son for DOS to turn the request down, it’s 
best to assume that well-laid plans have 
gone awry and your data is at risk. And, of 
course, until you reboot, STAYDOWN 
will refuse to work. 

An important note concerning deinstal- 
lations; loading a TSR on top of it will of- 
ten not prevent STAYEXDWN from polite- 
ly removing itself from memory. The 
resulting hole in memory, while not of cat- 
astrophic nature, will never be put to effi- 
cient use by DOS's limited memory man- 
agement kernel. It’s sound practice to 


never uninstall a TSR that wasn’t the last 
one loaded. 

THE ENHANCED KEYBOARD A 

short refresher on the BIOS keyboard in- 
terface, its handling of the family of shift 
keys, and the problems presented by the 

■ The BIOS tracks the 
Ctrl, Alt, and Shift states 
in real time by assigning 
each a bit in low memory. 


new look of the 101-key keyboard will 
make understanding the internals of 
STAYDOWN easier. The special keys 
Ctrl, Alt, and Shift are normally treatkl 


differently from the rest in that the BIOS 
tracks their respective states in real time by 
assigning each a bit in low memory. The 
lower 4 bits of the byte at 0040:00 17h are 
dynamically updated to represent the up/ 
down status of the Right Shift, Left Shift, 
Ctrl, and Alt keys (bit 0 to bit 3, respec- 
tively). 

The BIOS forces the corresponding bit 
high when a key is pressed and cleats it 
when a break code (the key’s 7-bit scan 
code with the eighth bit of the byte set to 1 ) 
from the keyboard controller signals that 
the key has been released. A tunning appli- 
cation program can determine whether or 
not a given shift key is depressed, either by 
checking the corresponding data bit direct- 
ly or by calling interrupt 16h with AH set 
to 2 to return the BIOS shift status byte in 
the AL register. 

Until the 101 -key keyboard was intro- 
duced, a single byte in the BIOS Data Area 
was assigned to record shift key status. 


We've Added a New Teacher to 
Our Assembly Language Program. 

Introducing The Visible Computer: 80286 -an advanced version of 
the “Award Winning” TVC: 8088. Its animated simulation of the PC’s 
microprocessor shows you exactly how assembly language instruc- 
tions are carried out. And it comes complete with a comprehensive 
400 p. manual. 

TVC lets you choose from 45 demonstration 
programs that can be executed with the sim- 
ulator -from simple register loads to advanced 
programs that manipulate interrupts and per- 
form file I/O. It makes learning assembly 
language. . . elementary! 



\ 80^ < 


The Visible \\1 
Computer: 8088 \ 

$79.95 v 

{Not Copy Profected.) \, 


) , • The Visible 
\/ I Computer: 80286 

f } i99.95 

r (Not Copy Protected.) 




Software Masters ^ 

The Visible Computer: SOSS for IBM PC/XT/AT and true compatibles: TVC: SU286 
for IBM AT To order direct: Software Masters. 2714 Finfeaiher. Bryan. TX 77801: 
(409)822-9490. Include $3.00 handling. Bank cards accepted. 
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dikROSE 

ELECTRONICS 


CALI FOR CATALOG 

713 933 7673 


Rosa Bactronics is a racognlzad Houston basad 
manufacturar of computar paripharals and data 
communication products. Our customers induda tha 
Fortune 500. tha federal government, and schools and 
universities. Soma of tha applications suited to our 
products are printer sharing, computer networking, 
desktop publishing and micro to mainframe 
communication. 

Dealer inquiries are welcome. 
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Ah. the big idea. Everyone 
has one, But not everyone can 
afford a plotter to plot one on. 

Which got us thinking. What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 
Plotter For only $3995 any architect, 
engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 

It can draw straight lines, 
smooth arcs and perfectly-formed 
characters. All on C and D-size 
drafting film, paper or vellum, 
using eight different pen colors. 

Furthermore, it works with 


How tx) pull off a fentastic 
HP plot for only $3995. 



just about any PC, such as the 
HP Vectra PC and IBM PC’s. As 
well as popular PC CAD programs 
like VersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now. 
For a brochure and sample plot, 
call 1 800 752-0900, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$3995.* 

The drawing shown below was produced on the 
HP DraftPro with VeisaCAD sofhvare. 

HEWLETT 
PACKARD 

VaiaaCADiaategisieied uadefnaikafT&WSystems AutoCAD ts 
a registered trademark erf AutoE^esk. Inc 'Suggested U S hst pnee 
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The addition of duplicate Ctrl and Alt keys 
required that at least two more bits be dedi- 
cated to the shift keys. IBM designated 
four. Realizing that a press of either or 
both Ctrl keys should constitute an active 
Ctrl state, the designers assigned a new bit 
to each Ctrl and Alt key. The original Ctrl 
and Alt indicators at offset I7h were now 
derived by logically ORing the left Ctrl 
and Alt bits with the right. In this way, not 
only was compatibility with existing soft- 
ware maintained, but programs written 
specifically for the new keyboard could 
determine the slate of duplicate keys indi- 
vidually. The diagram “The BIOS Key- 
board Status Bytes” illustrates the map- 
ping of the bytes in the BIOS Data Arra 
whose bits reflect shift-key positions. 

But there is far more new to the lOI-key 
keyboard than the added keys and re- 


■ The Enhanced key- 
board offers a choice of 
three scan code sets. The 
BIOS was updated to 
include support for about 
45 new key combinations 


shaped numeric keypad. While each key 
on IBM keyboards has historically been 
assigned a unique scan code, new keys that 
duplicate existing ones (including Ctrl and 


Alt) are identified by a sequence of two or 
more scan codes sent from the keyboard 
controller. Furthermore, the keyboard 
now offers a choice of three scan code sets. 
The controller hardware is responsible for 
translating the incoming scan codes re- 
ceived from the keyboard's dedicated mi- 
croprocessor into values recognized by the 
BIOS, much as the original AT keyboard 
controller did when it converted 84-key 
keyboard scan codes to their 83-key coun- 
terparts. And the BIOS itself was updated 
to include support for about 45 new key 
combinations not recognized by earlier 
versions. 

These changes have had a dramatic im- 
pact on the way programs are written. 
Code that needs to detect the new key com- 
binations supported by the BIOS must use 
a new set of interrupt 16h furKtions. Func- 


REM ~ 

- BASIC 

PROGRAM TO CREATE StAydown.CtW 




730 DATA 

38, 

128, 

38. 








•tAydovn.coH* 

AS 01 

X.EN > 1 






740 DATA 

38, 

24. 

0, 

254. 

38, 

346, 






A$ 








750 DATA 

0, 

16, 

116, 

63, 

235, 

32, 

60. 

184, 

705 










760 DATA 

117, 

8, 

38. 

128, 

38, 

150, 

0. 

347. 

736 

14f FOR I 

■ 1 TO 

108 








770 DATA 

335, 

30. 

38, 

138, 

38. 

23, 

0, 

247. 

739 

1$« LINS8UN * 

0 








700 DATA 

38. 

128. 

38. 

24. 

0, 

253. 

38. 

246. 

765 










790 DATA 

6, 

150. 

0, 

16, 

116, 

28, 

38. 

138, 

492 










800 DATA 

38, 

34, 

0, 

200, 

238. 

208, 

328, 

30, 

972 


READ BYTE 








010 DATA 

18, 

38. 

150. 

0. 

138, 

228, 

12, 

38. 

604 


CHECKSUM ■ CHECKSUM 

* BYTE 






830 DATA 

128, 

38, 

33, 

0. 

243, 


8, 




LINESUI 

> LIMESUH * 

BYTE 






830 DATA 

23, 

0, 

7, 

233, 

68, 

255, 

13, 

10. 

609 

299 

IF (BYTE < 256 1 THEN LSBT A$ 

> CHRSfBYTB) 




040 DATA 

83, 

84, 

65, 

89, 

68, 

79, 

87, 

70. 

633 











850 DATA 

58, 

33, 

36, 

85. 

115, 

97, 

103, 

101. 

627 










060 DATA 

58. 

32, 

83, 

84, 

65, 

89, 

68. 

79, 

558 

239 READ LINECHKCK 








870 DATA 

87, 

78, 

32. 

91. 

47. 

68. 

93. 

91, 

507 


LIHECHCCK <> 

LIMESUM THEN PRINT ‘Error in 

Lin*’ 

280 * 10 

• I 

880 DATA 

47. 

85, 

93, 







2S9 NEXT 










890 DATA 

116, 

32, 

73, 

118, 

115, 

116. 

97, 

188, 

767 











900 DATA 

108, 

101, 

108, 







270 IP CHECKSUM - 


THEM PRINT *8UCC«0sful 

COBiplBtlon 

• t EMD 


910 DATA 

118. 

118, 

111. 

116, 

32. 

85, 

110, 

105, 

779 

300 PRINT 


Mt VAlldi* ) END 





920 DATA 

110. 

115, 

116, 

97, 

108. 

100, 




390 DATA 

233, 

54, 

2, 

83, 

84, 

65. 

89 

60. 

670 


36, 

85, 

110, 

105. 

110, 

115, 

116. 

97. 

774 

300 DATA 

79. 

87. 

78, 

33, 

49. 

46. 

48 

33. 

451 

940 DATA 

108, 

108, 

32, 

69, 

114, 

114, 

111. 

114, 

770 

310 DATA 

60. 


41. 

32, 

49, 

57, 

56 

56. 

430 

950 DATA 

13. 

10, 

36, 

60, 

185, 

115, 

97. 

98, 

542 

330 DATA 


90, 

105, 

102, 

102, 

32, 

67 

Ill, 

641 

960 DATA 

108. 

101, 

180. 

13, 

10, 

36. 

85, 



330 DATA 

109. 

109. 

117, 

110, 

105, 

99, 

97 

116, 

862 

970 DATA 

105, 

110. 

115. 

116, 

97, 

108, 

100, 

101, 

860 

340 DATA 



110, 

115, 

32, 

67. 

111 

46, 

697 

980 DATA 

100. 

13, 

10, 

36, 

65, 

99, 

116, 



360 DATA 

13, 

10, 

80, 

67. 

32, 

77, 

97 

103, 

479 

990 DATA 

118. 

97, 

116, 

101, 

180, 

13, 

10, 

36. 

591 

360 DATA 


122. 

185, 

110, 

101, 

32. 

354 

32, 

853 

1000 DATA 

0, 

252. 

347, 

23. 

0, 

1, 




370 DATA 

74. 

101. 

183, 

183, 

32, 

80. 

114 

in. 

716 

1010 DATA 

140, 

200, 

67. 

142, 

195, 

59. 

195, 



300 DATA 

119, 

105, 

115. 

101, 

13. 

10. 

36 

36. 

531 

1020 DATA 

17, 

190, 

0, 

1. 

139. 

254, 

105, 

16, 

002 

390 DATA 


0. 

0, 

0, 

21. 

0, 

0 

0, 

31 

1030 DATA 

0, 

243. 

166, 

117, 

237. 

198, 

6, 

56, 

1023 

400 DATA 


46, 

138. 

63, 

80, 

1, 

0 

116. 

433 

1040 DATA 

3, 

1, 

190, 

139, 

0. 

120, 

60. 

32. 

543 

410 DATA 

10, 

251, 

80. 

338, 

96. 

232, 

109 

0. 

1006 

1050 DATA 

117, 

3, 

70, 

235. 

248. 

128, 

60, 



430 DATA 


6, 

88, 

46. 

355, 

46, 

85. 

1, 

643 

1060 DATA 

116, 

189, 

138, 

108. 

1. 

333, 

129. 

60. 

866 

430 DATA 

230. 

97, 

138, 

334, 

12, 

120. 

330. 

97, 

1154 

1070 DATA 

47, 

60, 

116, 

30. 

129. 

60. 




440 DATA 

130. 

196. 

330, 

97, 

350. 

176, 

32. 

230. 

1349 


116, 

65, 

176, 

1, 

186, 





450 DATA 

32, 

251. 

88. 

207, 

128, 

352, 

79 

117, 

1154 

1090 DATA 

82, 

106, 

103, 

3, 

180. 

9, 

205, 


879 

460 DATA 

71, 

251, 

46, 

120. 

63. 

80. 

1, 

0, 

639 

1100 DATA 

90. 

180. 

9. 

305, 

33, 

88. 

180, 

76. 

861 

470 DATA 

116, 

SB. 

60, 

224, 

117, 

8. 

46. 

198, 

037 

1110 DATA 

205. 

33, 

120, 

<2, 

56. 

3, 

1, 

116. 

604 

400 DATA 

6, 

83, 

1, 

128. 

235, 

46. 

46, 

128, 

673 

1120 DATA 

7. 

176, 

2, 

186, 

222, 

2, 

235, 

323. 

1053 

490 DATA 

62, 

83, 

1, 

0, 

116, 

34, 

60. 

42, 

388 

1130 DATA 

38. 

198, 

6, 

80. 

1, 

0 , 

106, 

19, 

528 

500 DATA 

116. 

12. 

60, 

170. 

116, 

8. 

60. 

54. 

596 

1140 DATA 

3, 

83, 

106, 

103, 

3, 

180, 

9, 

205, 

049 

510 DATA 

116, 

4, 

60, 

183, 

117, 

8 , 

46, 

198, 

731 

1150 DATA 

33, 

90. 

180, 

9, 

205, 

33, 

184, 

0. 

734 

520 DATA 

6, 

83, 

1, 

0, 

335, 

14, 

80, 

232, 

651 

1160 DATA 

76. 

205, 

33, 

138, 

62, 

56, 

3, 

1. 

564 

530 DATA 

19. 

0. 

46, 

198, 

6, 

83, 

t. 

0. 

353 

1170 DATA 

116. 

7. 

176, 

3, 

186, 

222, 

2. 

235, 

947 

540 DATA 

80, 

202, 

2, 

0, 

249, 

202, 

2. 

0. 

745 

1100 DATA 

182, 

232, 

92. 

0, 

115, 

4. 

176, 

4, 

805 

550 DATA 

46, 

355, 

46, 

85, 

1, 

168, 

138, 

117. 

846 

1190 DATA 

235, 

173, 

186, 

30. 

3, 

235, 

210, 

38. 

1110 

560 DATA 

11, 

46, 

18, 

6, 

•3. 

1, 

46, 

162, 

365 

1200 DATA 

198, 

6. 

80, 

1, 

1. 

128, 

62. 

56. 

532 

570 DATA 

02, 

1, 

349, 

195, 

46. 

128, 

62. 

81, 

044 

1210 DATA 

3, 

1, 

117. 

5, 

186, 

44. 

3, 

235, 

594 

500 DATA 

1, 

0 , 

117, 

58, 

36. 

127, 

46. 

10. 

395 

1320 DATA 

193, 

180, 

192, 

205, 

31, 

186, 

132. 

1. 

1109 

590 DATA 

6, 

83, 

1, 

46, 

58, 

6, 

83. 

1, 

383 

1238 DATA 

115. 

8. 

190, 

6, 

84, 

1, 

9, 

106, 

607 

600 DATA 

116, 

0 . 

46, 

190, 

6, 

83, 

1, 

0, 

457 

1240 DATA 

89, 

1, 

100, 

53, 

168, 

84, 

1, 



610 DATA 

249, 

195, 

60, 

56, 

116, 

20, 

60, 

184, 

940 

1350 DATA 

33, 

137, 

30, 

85, 

1, 

140, 

6, 



620 DATA 

116. 

16, 

60, 

39. 

116, 

12, 

60, 

157, 

566 

1260 DATA 

1. 

180, 

37, 

160, 

84, 

1, 

205, 

33, 

701 

630 DATA 

116, 


60, 

43. 

116, 

4. 

60, 

54, 

460 

1270 DATA 

161, 

44, 

0, 

143, 

193. 

180, 

73, 

205, 

997 

640 DATA 

117. 

324, 

46, 

163, 

81, 

1, 

46, 

198, 

875 

1200 DATA 

33. 

100. 

9, 

186, 

3. 

1, 

205, 

33, 

650 

650 DATA 

6. 

83, 

1, 

0, 

248. 

195, 

46. 

160. 

730 

1290 DATA 

184, 

0, 

49, 

186, 

53. 

0, 

305, 

33. 

709 

660 DATA 

81. 

1. 

46, 

198, 

6. 

81, 

1, 

0. 

414 

1300 DATA 

6, 

100, 

53, 

38, 

168, 

84, 

1, 

205, 

727 

670 DATA 

6, 

80, 

184, 

64, 

0, 

142, 

192, 

88. 

756 

1310 DATA 

33, 

140, 

195, 

7, 

140, 

192, 

59, 

316, 

982 

680 DATA 

60, 

54. 

117, 

8, 

38. 

120. 

38, 

33. 

466 

1320 DATA 

116. 

5. 

186. 

238, 

3. 

249, 

195. 

30, 

1021 

690 DATA 

0, 

354, 

235, 

118, 

60, 

42, 

117, 

8 , 

826 

1330 DATA 

38, 

197, 

22. 

05. 

1. 

180, 

37, 

30, 

598 

700 DATA 

30, 

128. 

38, 

23, 

0, 

253, 

335, 

98, 

813 

1340 DATA 

160. 

04, 

1, 

305. 

33. 

31. 

38, 

247. 

799 

710 DATA 

60, 

157, 

117, 

8, 

38, 

128, 

38, 

150, 

696 

1350 DATA 

22, 

0, 

1, 

180, 

73. 

205. 

33, 

186, 

700 

730 DATA 

0, 

351, 

335. 

58, 

60, 

29. 

117, 

32. 

772 

1360 DATA 

1, 

3, 

195, 

0, 

0, 

0, 

0, 


199 


STAYDOWN.BAS: A BASIC program that will automaticaUy create STAYDOWN.COM. 
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Time is of the essence. The 
essence of the HP DraftMaster Plotter 
The fastest A to E size drafting plotter 
made by Hewlett-ftickard. A plotter 
so fast, any designer can create big 
ideas at blinding speeds. 

How did we do it? With unsur- 
passed acceleration. And features 
like a new pen-sorting algorithm. 
Bi-directional plotting. And a very fast 
resident micro-processor V\fe even 
offer a model with roll-feed for non- 
stop plotting. 

But the HP DraftMaster doesn’t 
sacrifice output quality for its blinding 
speed. Every plotter is thoroughly 
tested to ensure the highest reliability 
and precision. So you get smooth 
arcs, straight lines and perfectly- 
formed characters, time after time. 
Furthermore, it handles a variety of 


pens on drafting film, vellum or paper 
—all at optimal speeds. 

Naturally, it works with just about 
any computet Like the HP Vectia PC 
and IBM PC's. As well as popular 
PC CAD software like AutoCAD 
and VersaCAD. And the DraftMaster 
brings with it HFs worldwide reputa- 
tion for quality. Prices start at just 
$9,900.* 

Why wait? For a brochure and a 
sample plot, call us at 1 800 752-0900, 
Ext. 901A. 

The drawing shown below was produced on the 
HP DraftMaster with AutoCAD software 

What HEWLETT 
mUKM PACKARD 

AutoCAD i« » ragwterod tradotnaik a( AutoDack Inc VwmCAO i* • 
ragmeraduadematk of xaw Systems 'Suggested U S bit pnce 
® 1987 Hewletl-PKkard Co AB12X;D4 


zve never 
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How to create monumental plots 
in a matter of minutes. 



PRODUCTIVITY 

■ UTILITIES 


The BIOS Keyboard Status Bytes 


0040 : 0017 


qqBBBBQB 


1 f Right Shift pressed 
1 = Left Shift pressed 
1 = Either Ctrl pressed 
1 s Either Alt pressed 
1 s ScrollLock sctive 
1 s NumLock active 
1 s CapsLock active 
1 = Insert active 


0040 : 0018 

Bbbbbbbb 


1 = Left Ctrl pressed 
1 s Left Alt pressed 
1 s SysReq pressed 
1 = Pause active 
' '■ 1 s ScrollLock pressed 

1 = NumLock pressed 
— 1 s CapsLock pressed 
1 = Insert pressed 


0040 : 0096 


BBBBBBBB 


1 = Last code was Elh 
1 : Last code was EOh 
1 = Right Ctrl pressed 
1 s Right Alt pressed 
1 s tot-key keyboard 
* Function unknown * 

1 = Last code was ACK 
1 s ID sequence In progress 


A great deal of Information on the status of the keyboard is maintained by the BIOS. 
Each bit acts like a flag, indicating whether a specified condition Is mat. 


tion 0, for example, doesn’t report a press 
of Ctrl-Up Arrow or Ctrl-Down Arrow, 
while function lOh does. And utilities that 
monitor incoming scan codes must be alert 
for the scan code EOh, the first byte of a 
two-byte sequence that signals the make or 
break of the enhanced keyboard’s new 
keys. 

The Left Ctrl key, for example, gener- 
ates the make code 1 Dh; Right Ctrl gener- 
ates EOh, then IDh. This distinction al- 
lows the BIOS to determine which key was 
pressed and toggle the appropriate shift 
state bit. Likewise, the Left Ctrl break val- 
ue is 9Dh (IDh -I- 80h), while a break of 
Right Ctrl is signified by EOh followed im- 
mediately by 9Dh. 

One unexpected change to the key- 
board interface comes from far left field 
and is nothing less than maddening: the 2- 
byte make or break code of 13 of the 101 
keys is accompanied by an additional two 
(and sometimes four) scan codes if select- 
ed shift keys are simultaneously depressed 
or if NumLock is on. Pressing the dedicat- 
ed gray PgUp key, for example, normally 
produces the make/break codes 

E0 49 (make) 

E0 C9 (break) 

Pressing the same key with Left Shift held 
down results in 

E0 AA E0 49 (make) 

E0 C9 E0 2A (break) 

Holding down Right Shift instead pro- 
duces 

E0 B6 E0 49 (make) 

E0 C9 E0 36 (break) 

and pressing and releasing PgUp with both 
Shift keys depressed sends the convoluted 
sequences 

E0 AA E0 B6 E0 49 (make) 

E0 C9 E0 36 E0 2A (break) 

Not by coincidence, the extra scan 
codes AA/2A and B6/36 correspond to the 
Left Shift and Right Shift keys, respective- 
ly. But the single scan codes that follow 
the press or release of the Shift keys them- 
selves are external to the sequences above. 

This practice departs from IBM’s long- 
standing tradition of leaving make/break 
codes independent of shift states. As you 
can see from the listings above, certain 
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I> K O 15 U C T I V I I Y 


;eys transmit different (and lengthier) scan 
:odes sequences if either Shift key is de- 
iressed or NumLock is activated. Further- 
nore, the scan codes AAh and B6h have 
heir high bits set, but come as part of the 
Fbytc make code of the PgUp key itself, 
fhe signiFicance of this is that, until now, 
/ou could always differentiate between 
nake and break codes simply by testing bit 
7. The new scheme is a radical departure 
Tom precedent. It is clearly becoming 
■note desirable than ever to leave keyboard 
irocessing strictly to the BIOS if compati- 
tility with future hardware is to be en- 
iured. 

KEYBOARD MONITORS TSR pop-up 
litilities customarily revector interrupt 9 to 
Inonitor the keyboard for the press of their 
iiotkey. Interrupt 9 is generated by the key- 
Itoard controller on all models of the PC 
[including PS/2s) whenever a key is 
pressed or released. This practice has al- 
ways violated IBM’s policy of recom- 
mending that programmers deal with the 
hardware exclusively through the BIOS, 
but the BIOS, as programmers are all pain- 
fully aware, is woefully inadequate. 

More recent BIOS versions, however, 
including those installed in most ATs, 
some XTs, and all PS/2 machines) allow 
programs to monitor scan codes through 
service 4Fh of interrupt 15h. The current 
interrupt 9 handler reads a scan code with 
an IN from the keyboard data port and 
then, with the scan code in AL, executes 
an interrupt I5h with AH set to 4Fh. Any 
TSR caring to examine or even alter these 
scan codes, therefore, need only tap into 
interrupt ISh. 

It is important to understand the ground 
rules for using this facility. A program’s 
interrupt 15h handler must first check to be 
Sure that AH is equal to 4Fh on receipt and 
pass it on to the BIOS handler if it’s not. 
Control is passed back to the BIOS from 
function 41^ with the simple execution of 

I nstruction. Using RET 2 (to exe- 
retum and discard 2 bytes from 
is necessary because upon return 
takes action based upon the val- 
carry flag. An IRE'T, you’ll re- 
nrms a far jump and places the 
rard on the stack in the micro- 
’s flags register, preserving the 
state of the flags through the interrupt han- 


dling process but preventing the handler 
from returning values in the flags. 

If the carry flag is set on return from a 
program’s interrupt I5h code, the BIOS 
processes the scan code as usual. A resi- 
dent utility can alter the scan code by re- 
placing the scan code pa.ssed to it in AL 
with its own scan code. It follows, then, 
that AL must normally be preserved if we 
don’t wish to affect keyboard operation. 
The BIOS can be told to ignore the scan 
code altogether (under the assumption that 
the intervening handler did the processing 
for it) by passing control back to it with the 
carry flag clear. 

STAYDOWN uses this new feature on 
systems that support it and falls back on in- 
terrupt 9 for those that don’t. The way to 
determine whether or not the support is 
there is to call interrupt 1 5h with AH set to 
COh. If the carry flag is clear on return (a 


■ It is becoming more 
desirable than ever to 
leave keyboard processing 
strictly to the BIOS if 
compatibility with future 
hardware is to be ensured. 


condition we can test with JNC or JC), 
function 4Fh is supported; if the carry flag 
is set, support is lacking. 

For keys that return multiple scan 
codes, the BIOS calls interrupt ISh for 
each one so that the data stream can be 
monitored completely. When STAY- 
DOWN wants a system that is equipped to 
service function 4Fh to ignore the release 
of a shift key, it clears the carry flag and 
exits. If a break code is to be ignored by a 
system in which interrupt 9 has been inter- 
cepted instead, STAYDOWN must man- 
ually reset the keyboard and signal the in- 
terrupt controller that processing is 
complete, enabling other system interrupts 
of equal and lower priorities. The ten lines 
of code following the label RESET-KEY- 
BOARD in the source listing illustrate ex- 


actly how this is accomplished. 

If you’re coding an interrupt service 
routine in assembler and plan to exit with a 
RET rather than with an IRET, you must 
define the body of the routine as a FAR 
pttscedure. Near returns reset the IP regis- 
ter only, leaving CS unaltered, while far 
returns cross segment boundaries by re- 
placing both CS and IP with values pushed 
onto the stack. Whether a procedure is de- 
fined as FAR or NEAR is irrelevant if 
IRET is used, since returns from interrupts 
ate far by definition. 

The procedures 1NT9H and INT15H, 
built to service interrupts 9 and ISh, re- 
spectively, are both defined with the as- 
.sembler directive PRCX7 FAR. If you’ve 
wondered why programmers have to both- 
er with NEAR and FAR keywords in pro- 
cedure declarations, look no further: it’s to 
let the assembler know whether to code a 
RET mnemonic as a near or far return. Al- 
though Microsoft’s Macro Assembler has 
traditionally offered only one RET (a ge- 
neric one whose type is determined by dec- 
laration), the 8088 hardware offers two. 
Among the many improvements in 
MASM 5 .0 is the option of extending RET 
to RETN or RETF, for RETum Near or 
RETum Far. 

A LOOK INSIDE Once STAYDOWN 
has latched onto one of the keyboard inter- 
rupts to monitor scan codes, it invokes the 
procedure MAIN to process them. MAIN 
simply passes make codes through, storing 
their value for comparison with the next 
break code to determine whether the key 
was released immediately after being 
pressed. If the break matches the make and 
the key was one of the shift keys, the break 
is intercepted by STAYDOWN and a flag 
is set indicating that a false shift state is in 
effect. MAIN resolves the shift state upon 
receipt of the next break by zeroing the bit 
or bits that correspond to the shift key acti- 
vated. 

STAYDOWN ORs each make code 
with the byte EO_FLAG (which contains 0 
if the last scan code was not EOh, or SOh if 
it was) before storing it away. A press and 
release of the Right Ctrl or Alt key is made 
distinct ftom the press or release of Left 
Ctrl or Alt, since a make from the right- 
hand side of the keyboard will have its high 
bit set after STAYDOWN ORs it with 
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Advanced Revelationf 
Building PC Applications 
dBase IQ And The Others 
Simply Cannot Handle. 



Discover 
The Advanced 
Revelation™ 
Difference 


Uulliple wmdcmng envin>nm$nt makes it 6»sy 
loeontfvidataandestablishmiatnnshiitsbet- 
mean tiles 


Building a comprehensive per- 
sonnel/payroll system to manage 
15,000 employees on a 24 user 
386 PC network is not the kind of 
application you would want to 
tackle with an ordinary DBMS 
product best suited for building 
phone lists. 

Nor would you want to rely on 
a traditional DBMS, to take on 
the challenge of building a 
materials handling and order 
shipping control system to be 
accessed in 120 manufacturing 
locations worldwide. 

That’s because it takes more 
than just a DBMS to build a solid 
PC application. 

it takes a complete application 
building environment that in- 
cludes not only a superior data- 
base. but also professional pro- 
grammers tools and an easy-to- 
use Application Processor'". 


And that’s the 
Advanced Revelation 

difference. 


Since 1982 Advanced Revela- 
tion has been the only complete 
application development environ- 
ment for IBM PCs and compat- 
ibles that offers these three 
critical application building 
blocks: 


1 Advanced Revelation’s 
Application Processor 
puts the end user 
in control 


Most applications must be 
ultimately maintained by the 
users; able to write reports 
without any programming exper- 
tise. Customize their application 
by adding new fields of informa- 
tion, define new edit patterns, 
add entirely new windows. 

Advanc^ Revelation's 
Application Processor offers a 
complete set of menu and 
window-driven tools for producing 
any application without coding or 
programming. 

Pop-up windows offer options 
and HELP throughout the entire 
process. 

Whenever a user builds 
screens, menus or windows, 
Advanced Revelation automatical- 
ly builds and updates the central 
data dictionary and produces 
documentation. 


2 Advanced Revelation’s 
Programmer Ibols 
for the professional 
application builder 
Professional programmers re- 
quire an advanced set of tools 
that permit efficient design of a 
complete application from data- 
base implementation to data 

inquiry screens. 


Advanced Revelation's Profes- 
sional Programmer Tool Kit pro- 
vides the tools you need to create 
even the most challenging appli- 
cations. Like MRP and payroll/ 
personnel systems. A task no 
traditional rc DBMS can 
perform. 

Tools like a powerful prc^ram- 
ming language with complete dic- 
tior^ary integration, with dozens 
of database, string and three- 
dimensional dynamic array handl- 
ing functions. A language so 
powerful that users have written 
such comprehensive utilities as 
word processors and spread 
sheets — applications normally 
written in the C language. 

3 Advanced Revelation's 
Dictionaiy Driven 
Database centralizes 
intelligence 

A solid PC application must 
be built around a superior data- 




can be cmeted and eustomaed with 
Advanced tl ene l aton's easy-lo-use-painter. 


base. One where all the informa- 
tion Is centralized for ease of up- 
date and ease of maintenance. 

Advanced Revelation's rela- 
tional DBMS truly centralizes the 
intelligence of i^r application 
through an active data dictionary. 
One that manages every element 
of the application information in- 
cluding field lengths, edit pat- 
terns, field descriptions and for- 
mulas, assuring that application 
n^aintenance is easily performed. 

Advanced Revelation's unique 
variable length record architec- 
ture (providing maximum record 
length of 65,500 characters; up to 
32,000 fields per record) delivers 
efficiency in storage as well as 
substantial improvements In 
database flexibility. 

With Advanced Revelation's ex- 
clusive lir>ear hashing retrieval 
technique, your application 
building and database design 
capabilities are unsurpassed. 

Even if your application contains 
100, (XX) records, and has 24 
users on a LAN, your retrieval 
time still can be one-half second. 

E^iience the 
Advanced Revelation 
difference yourself. Send 
for your demonstration 
system today 

In less than two hours, your 
fully functional Advanced Revela- 
tion demonstration system will 
guide you through d^lopment 
of a complete customer, in^ice 
and product tracking system. 

If ^u have never built an ap- 
plication before — fear not. And if 
you consider yourself a program- 
ming “connoisseur" — you are in 
for a development session you 
will never forget. 

Simply call toll free 

800 - 327-0216 

In WA: 206-643-9898 


Revelationlechnologie s 

3633 136th Place, SE Bellevue, WA 98006 
T«m> Perk /We.. N.Y.. NY 10016 

Offices: New^k. Boston. Philadelphia. Atlanta. Chicago. Los Angeles. San Francisca 
NOTE; Advanced Revetotnn i$ compatible with the I W PC4J IBM PS/2. Compaq and other 100 
percent IBM Compatibles. 

Achenced Reflation and Applcation Processor are trademarks ol Cosmos. Inc., a $ub«diary o( 
Revoiaton Technoloeies. Inc dBase III is a registered tredemark. 
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PRODUCTIVITY 


■ UTILITIES 


STAYDOWN BY 
MODEM 

T he programs published in PC 
Magazine can be downloaded 
by modem from the PC Magazine 
Inieraclive Reader Service. There 
is no charge for this service, but 
users are cautioned that these pro- 
grams are copyright material and 
arc made available only for indi- 
vidual, noncommercial use. You 
may make copies for others (in- 
cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9l(X). Set 
your nuxlcm and communications 
software to use 2400/1200/300 
bps, 8 data bits, I stop bit, no pari- 
ty. Files with a .COM, .EXE, or 
.ARC extension require use of the 
Xmodem error-checking pmUKol; 
files with .ASM or .BAS exten- 
sions can be downloaded using ei- 
ther regular ASCII or Xmodem. 

If you use the Xmtxlem proto- 
col, you can download STAY- 
DOWN. COM directly, saving 
typing or downloading either the 
BAS or the .ASM version. 
STAYDOWN. BAS. whether en- 
tered from the magazine at your 
keyboard or downloaded from PC- 
IRS, will automatically create 
STAYDOWN.COM when run 
once in BASIC. STAYDOWN 
.ASM, also listed both here and on 
PC-IRS. allows you to mixJify the 
program but requires you to use a 
macro as.semblcr (IBM or Micro- 
soft, Version 2 or later) and the fol- 
lowing commands: 

HASM STAYDOVn^; 

LINK STAYDOWN; 

EXE2B1N STAYDOWN STAYDOWN.COM 

Photocopy this page. Trim and 
hole-punch the copy and luld it to 
your DOS manual. 


r 



Jeff Prosise 

Purpose: 


Format: 


Remarks: 



STAYDOWN 

Command 


1988 No. 8 (Utilities) 

Permits entering two-key Ctrl-, All-, and Shift-key combina- 
tions as separate keystrokes. 

STAYDOWN [/D] [/U] 

The relocation of the function keys on IBM's "Enhanced" 

101 -key keyboard makes it impossible to hold down a 
shifting key (Ctrl, Alt, Shift) and press a key simultaneously 
with one hand. Even with the 83-key (PC and XT) and 84- 
key (original AT) keyboards, many shifting key combina- 
tions have been awkward for many users and sometimes im- 
possible for the physically handicapped. STAYDOWN is a 
terminate-and-stay-resident (TSR) utility that permits (but 
does not require) the shifting key to be physically released 
while remaining logically depressed until the key it is to 
affect is struck. 

The optional /D switch deactivates STAYDOWN until the 
command is entered again without the switch. The optional 
/U switch uninstalls the program and frees the memory it 
previously occupied. If another TSR program that uses the 
same interrupt vector has been loaded after STAYEXDWN, a 
"Cannot Uninstall" message will be displayed. If the 
message "Uninstall Error" appears, users should immedi- 
ately save their work and rebwt. 

If a shifting key is mistakenly hit (and held down by 
STAYDOWN), just hit the key again to disengage it. With 
STAYDOWN loaded, users can choose to pop up the SideKick 
utility either by holding down the Ctrl key and pressing/ 
releasing the All key or by pressing /releasing the Ctrl key 
followed by pressing/releasing the Alt key. Note, however, 
that as its action is confined to the next keystroke, three-key 
combinations such as Ctrl-Alt-Del must be entered conven- 
tionally. 

STAYDOWN can be entered either at the DOS command line 
or, preferably, as a line in an AUTOEXEC.BAT file. It should 
be loaded before SideKick. While compatible with most 
applications, full compatibility with all applications cannot 
be guaranteed by any TSR program. 
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'I5'’i>fasli'rthaii 
)&A Vcisknt 2.0 


Tnte litcal a yea netimrk support 
with record locking, password 
pivtcction, and autosaeen update 

/ Tivo-keystroke mail merge, and 

/ huiltinsupp()rtforall 

; / popular mailing labels 


HP LaserJet and Apple 
LaserWriter ready, built-in 
find support ( up to 9/docunwntt 


Single command multi-file 
reports, and multi file bok-up 
fyr automatic forms fill-in 




I 






THECRmCS CHOKE FOR FILE 
MAMAGEMEMTAMD WORD PROCESSING: 

Q&A 2.0 was rated #1 by Software Digest in 
1986 and 1987* It was IKJ Magazine’s Miter’s Choice. 
InfoWorld gave it their highest rating ever— 9.6. And 
I b^s and whistles, ( 


now, with Q6 big new I 


, Q&A 3.0 


s you even n 

Start with a real bell ringer: Q&A 3.0 is the first 
file manager in the world wntn true local area network 
supMrtf* Next, multi-file capabilities that, for example, 
let Q& A 3.0 pull an address from one database and 
pricing from another. And automatically includes both 
m a separate invoice database or any report. 

You’ll find faster, two-keystroke mail merge, 
and built-in support for all the popular mailing labels. 
So you can personalize form letters and master any 
mailing in minutes. And with new font and laser 
printer support, headings or graphics can be tis big 


-di lu as bold as you dare to make 
them. Which means letters, memos, and reports will 
really stand out. 

At $349, Q&A 3.0 is today’s best software value. 
Use its power to easily rnanage mailing lists, invoicing, 
department databases, inventory, tax records, and 
expenses. Use its integration to do customer mailings, 
wnte letters and propels, and to include 1-2-3 spread- 
sheets and graphs in your documents. 

All without sacrificing ease of use. 

Ring our bell today for a 
FREE Q&A 3.0 Demo Disk. 

And blow the whistle on file i 

management and word processing 1 1 
problems for good. 

(800) 8^886 Ext. 176P 

SYMANTEC™ 

Breakthrough Software Division 






3.0: 

n MAKE THE BBT iVENBSTTBlg 
WE ADDED 136 MORE OF THESE. 


*SofiwareDigeslfHFiUMaMag€r2/S6and2/88, ftl Ban To Use Woni Processor 1/87, ffllntesmted File Manager/Word Processor 2/88; In/dWorU highest rating ever gioeti(9.6)3/87: PC Magiuine 
EdiloriChoieel/87.mQAA2.0owneTscaU(4IS>964-4440/6rS69.9Supgradeinstrtictioiu.mQAAaatrademarko/SymanteeCorporalim. Other brands and pnducts are trademarks of their 
respective holders. O t98ft Symantec Corp., 10201 Torre Avenue, Cupertino. CA 9M14. (4(^/253-9600. 
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■ UTILITIES 


80h. STAYDOWN strips the high bit from 
a break code and ORs it with EO_FLAG 
before comparing it with the last make 
code. This procedure ensures that a Left 
Ctrl make followed sequentially by a Right 
Ctrl break won’t f(X)l the program into 
IcK-king the Ctrl stale. 

The inteiTupt 9 and 1 5h handling rou- 
tines invoke MAIN identically, but proce- 
dure INT 1 5H does a bit of preprocessing 
before ealling MAIN. It intercepts EOh 
codes and proce.sses them externally by 
setting a flag indicating the la.st code was 
of that value. It also hides the first 2 bytes 


■ On keyboards with 
one Ctrl and Alt key, 
MAIN can toggle the 
Ctrl or Alt state off. 


of a 4-byte make sequence and the last 2 of 
a 4-byte break (or the first and last 4 of a 
12-byle make/break). This prevents spe- 
cial make codes greater than 80h from be- 
ing interpreted by MAIN as breaks. 

On keyboards that have only one Ctrl 
key and one Alt key. MAIN can toggle the 
Ctrl or Alt stale off by zeroing bit 2 or 3 of 
the primary shift state byte at 0040:(X)I7. 
But if there are two of each, the respective 
bit can only be reset if the bits representing 
both Left and Right Ctrl or AU are also 
zero. When MAIN attempts to resolve an 
ignored break of Ctrl or Alt that is not pre- 
ceded by the scan code EOh (this can come 
either from the Left Ctrl or Alt on an En- 
hanced keyboard or from the single Ctrl or 
Alt on an 83- or 84-key keyboard), MAIN 
must determine the type of keyboard be- 
fore it can restore normal operation. 

Making that determination is easy. Bit 
4 of the third keyboard data byte at 
0040:0096 is set to I by the PC’s power-on 
routines if a 101 -key keyboard is connect- 
ed, or 0 if anything else is attached. The 
machine code instruction 

TEST ES: 1SHIFT_STATE_3) ,10H 

clears the microprocessor’s zero flag if an 
Enhanced keyboard is detected. 


LMNSTALLING STAYDOWN at- 
tempts to uninstall itself when run with the 
/U parameter. Deinstallation is a simple 
matter of restoring the sole interrupt vector 
STAYDOWN altered during its initializa- 


tion, then deallocating the area of memory 
it occupies for use by other programs. 

The only hitch arises if another TSR has 
grabbed the same intermpt STAYDOWN 
borrowed, thus making STAYDOWN an 




Closer 

Look... 

More 

Find! 


L ike this Russian Doll, a corefui 
inspection of MIRROR II will 
reveal loyer upon byer of 
corefuliy croft^ lectures designed to 
provide you with the best solution to 
toda/s orb tomorrow's doto communi* 
cation problems. 

MIRROR II (the Crosstalk* SuperKlone) pro* 
vides o superior reflection of the best in Cfosstolk 
XVI*. ot o froction of the cost. MIRROR II comes com- 
plete with a superset of the Crosstalk XVI* Script longuoge. This Scripting copobility ond 
MIRROR ll's bockground communications n^e gives you the power to fully automote 
your PC communicotions, ond the freedom to use your PC for other tosks while sending 
or receiving data. 

• Bockground communicotiorw mode (coll or onswer) 

• File transfer protocols including XfT>odem (Botch, CRC or Checksum), Crosstolk* Hoyes* 
Ymodem and Kermit 

• TerminolemubHonsforDECVT-XX)/52, IBM3101 (chorocterorbbekmode), Televideo 
9X) / 920 / 925 (choracter or block mode), Adds Viewpoint, ADM-3A, Doto General 
0210, ANSI ond Honeywell V1P7200 
• Leorn mode for the outonrratic creation of outo- 
bgon Scripts 

• Full screen Wordstor-like text editor 
* Site License (the cost effective way to stondordize) 

• 60-Oay, No Questbns Asked Mor>ey-Bock 
Guorontee 

Toord*r,callToll>FrM: 

07. 1 -800.634.8670 

(In Florida cal904-87&-aS64).Vaa/Mas)arCoH/COD tSOOIor 
StMppmg and Hor>dfang ($8 00 br COO orders) Florido resdenft 
fMom odd 5% 9oia» tox- 

MMOR I vitf ScMont x xKl RmnH u el SoMOena OMitwluv Cap / AM « a rao*- 
Md aodamer* ft taa n aana Buiw Mochxaa Cotp / WtoidStor ■ o lagidifj 
nader'c rt ol Mo ono k<iamoter«l / Cr«Mae atl CtomIiA XVI ora lagiMrad 
•odamarksoi OtgMl CafnnwacdMr« AMOodat k<c / Maiaaaa >aoala>ad irodamark 
qUta,aa kto x cwi»uia» npdmia kn 


MIRROR I 





336 Office Pbza Drive 
Taibhossee, Florida 32X1 
telephone: (904) 878-8564 
Telex: 6714280 KLON 

MMnO«akdaaor«diwuta«>eMwdOO%CMn- 
pcaManac«coiacannindueng*ial8Mrsr2kna|«un- 
lang MS- DOS / 005 2 0 or hghar ond « not cepr 
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If you ever, 
wanted to 
tateacrack' 
at assembly 


"Vbu probably already 
know that assembly 
language subroutines 
are the smartest way to 
get the festest programs. 

But if the complexities 
of working in assembler 
made you think twice, 
here’s some go(^ news. 

We’ve made Microsoft* 

Macro Assembler Version 
5.0 a lot easier to use. 

We eased the learning 
process by giving you the best 
support around. We com- 
pletely revised our docu- 
mentation. The new Mixt^l 
Language Programming 
Guide ^ves you step by step 
instructions for lining your 
assembly code with Micnxsoft 
QuickBASIC, C, FORTR V\, 

Pascal and other languages. And 
you get a comprehensive refer- 
ence manual with listings of die 
instruction set and examples of each instruc 
tion. We didn’t stop there, though. You also 
get an on-disk collection of templates 
and examples. 

"We’ve sdso dramatically simplified the 
high-level language interfece. In just a few 



nows 
the time 


simple steps, you can be 
calling Macro Assembler 
subroutines from pro- 
grams written in your 
favorite language. 

Now that you’re writ- 
ing the festest pipgrams, 
.Microsoft is giving you 
the festest way to de- 
bug them. For the first 
time, we’ve added our 
CodeView® debugger 
to Macro Assembler 
With source code 
jmd comments on your 
screen, Microsoft Code- 
\'iew' makes debugging pro- 
grams containing assembly 
language sulxroutines a snap. 
tVnd you’ll be glad to know that you 
don’t sacrifice any sjx^ed for all the ease of use. 

Wo look Uk' fastest Macro Assembler on 
die market and made it even fester. 

So what are you waiting for? Get your 
liands on Microsoft Macro Assembler and 
see what it’s like to break your personal 
speed limit 

mScmsott- 

Rir more information or for the name of )cur nearest 
Microsoft dealer. caU (800) 426-9-}(X). In Wkshii^ton State and 
/Vladta. (20A) 882-8088. b Canada. caU (4IB) 673-7B38. 


MicrasoA, the Microsoft logo and CodeView are registered trademaiks of MkrosoA Corporation. 
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intermediate link in the interrupt vector 
chain. In this event, removing STAY- 
DOWN would leave that vector pointing 
to unallocated space. The free memory is 
almo.st certain to be claimed and corrupted 
by another process or by DOS itself. And 
when the targeted interrupt is next generat- 
ed (guaranteed to occur when you next 
strike a key, if not before), the system will 
come crashing down. 

To prevent such a catastrophic occur- 
rence. STAYDOWN verifies that the in- 
terrupt vector it replaced hasn't changed 
since installation by comparing the seg- 
ment the vector currently addresses with 

■ SideKick contains 
some now infamous code 
that periodically checks 
that another TSR hasn’t 
stolen interrupt 9 away. 

the segment in which the code was in- 
stalled. If it has changed, a warning mes- 
sage is issued, and the removal process is 
aborted harmlessly before STAY- 
DO WN's memory space is deallocated. 

There are even instances when STAY- 
DOWN can’t remove itself even though it 
was the last TSR loaded. If you’re using a 
PC that lacks the extended interrupt 1 5h fa- 
cilities, for example, and you loaded Side- 
Kick before running STAYDOWN, 
STAYDOWN will report that it cannot be 
uninstalled. The reason is that SideKick 
contains some now infamous code that 
takes over interrupt 9 (the interrupt STAY- 
DOWN taps into if it can’t use interrupt 
I5h). The SideKick code periodically 
checks (using the services of the timer in- 
terrupt) that another TSR hasn’t stolen in- 
terrupt 9 away. SideKick does this to en- 
sure that it has first crack at the keyboard 
interrupt. If STAYDOWN has revectored 
interrupt 9 to itself, SideKick jealously 
grabs it right back, STAYDOWN will still 
function properly since SideKick has at 
lea.st the good grace to .share the interrupt, 
but it won’t attempt to uninstall itself when I 


Here are a few plugs for 
our new software 



Making Ends Meet 

At Equinox we know how ditficult it Is 
to get all your PCs under control. We 
know you need a reliable, secure 
network that's easy to Install and 
manage. One that lets PC users ex- 
change Information with your 
mainframe and each other, and allows 
printers and modems to be easily 
shared by everyone. A network that 
won't blow your budget sky-high. 

Presenting SwItcbLAN 

SwitchLAN is an integrated pop-up PC 
communications program. It provides 
■hot-key" micro-to-main(rame access, 
PC-to-PC file transfers and printer 
management with Equinox Data PBXs. 
SwitchLAN was designed for organiza- 
tions that don’t require the multi-user 
features of PC LANs but do want the 
efficiency and cost savings offered by 
PC networking. 

SwitchLAN's extensive help and pull- 
down menus guide even the most 
basic PC users through file transfer, 
host access and printer operations. 
People don't have to become network 
gurus to use It. 


The “Switch” In SwitchLAN 

An Equinox Data PBX is SwitchLAN's 
network hub. All connections are made 
using telephone type twisted-pair 
wiring and the serial "com" port al- 
ready in your PCs. You don't need to 
buy network servers, install expensive 
network boards in every PC, or 
struggle with coax cable. 

SwitchLAN and an Equinox Data PBX 
put an end to “Sneakernet", simply 
and at a fraction of the cost of other 
approaches, so you can afford to 
network all your PCs for whaf you 
might otherwise spend on just one de- 
partment. 

Don't take our word tor it. Plug a free 
SwitchLAN demo disk in your PC and 
see for yourself how simple and 
capable it is. 

Call 1 -800-DATA PBX 

In Florida: 305-255-3500 
Equinox Systems Inc. 

14260 S.W. 119 Avenue 
Miami, FL. 33186 

EQUINOX 

Simply Better Networks 
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For problems involving engineering calculations or scientific analysis, 

the answer is MathCAD.® 


Transporting an iceberg to Southern 
California is a formidable task. Calculat- 
ing the variables is just as demanding. 
How many tugboats would be needed 
to tow the ice mass? At what cost? How 
much fresh water would be lost? 

Innovative solutions require extra- 
ordinary tools. For problems involving 
calculations or what-if analysis, the 
answer is MathCAD. 

MathCAD is the only PC-based soft- 
ware package specifically designed to 
give technical professionals the freedom 
to follow their own scientific intuition. 


You decide how to solve the problem - 
MathCAD does the "grunt work." 
o Ends programming and debugging, 
o Recalculates as variables change. 

□ Generates quick plots. 

Easy to learn and use, MathCAD 
operates interactively in standard math 
notation. And its built-in functions pro- 
vide all the power you need to solve 
real-world problems. MathCAD handles 
matrix operations, solves simultaneous 
equations, works with real and complex 
numbers, does automatic unit conver- 
sion, displays Greek characters and 


other math symbols, performs FFTs 
and much more. 

There’s never been a better way to 
get fast, accurate solutions to analytical 
problems. That's why 20,000 engineers 
and researchers are using MathCAD 
daily in applications as diverse as fluid 
mechanics, signal processing and 
molecular modeling. 

To find out what MathCAD can do for 
you. call us today for a free demo disk: 
1-800-MathCAD (in MA, 617-577-1017). 
Or write to MathSoft, Inc., One Kendall 
Square, Cambridge, MA 02139. 


Requires IBM^^ PC or compatible 


HOW 


Math Soft 

2 + V- = x / + 6 
Software Tools for Calculating Minds 


MANYGLASSES 
OF WATER 



IBPi4®lnterr>tfionalBusir>ess Machines Corporabon MalhCAIX!’ MathSott. Inc CfCopynght MalhSotl, Inc 1988 

CAN THIS 
ICEBERG SUPPLY 
TOLA.? 
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it senses that the vector has changed. 

Since STAYIX)WN discards the envi- 
ronment block it inherited from DOS be- 
fore making itself resident, the only block 
left to free in the deinstallation process is 
the one given to its PSP and code segment. 
Deallocation is accomplished with DOS 
service 49h. The function is invoked 
through interrupt 2 1 h with the segment ad- 
dress of the block to be freed in ES. DOS 
should not deny the request unless its chain 
of memory control blocks has been cor- 


■ STAYDOWN shows 
one method a programmer 
might devise to alter 
the keyboard’s behavior. 


rupted. If the system returns with the cany 
flag set, indicating the deallocation at- 
tempt failed, STAYDOWN responds by 
warning you of an “Uninstall Error.” 

IN CLOSING STAYDOWN illustrates 
only one of many methods a programmer 
might devise to alter the behavior of the 
keyboard. For example, KBX.COM, the 
utility presented in PC Lab Notes, Septem- 
ber 29, 1987, turned the NumLock and 
ScrollLock keys into auxiliary shift keys 
used to access upper-order ASCII charac- 
ters. With the services of interrupt 15h 
available to let a utility monitor communi- 
cations between the on-board keyboard 
controller and the system BIOS, refin- 
ing the entire keyboard layout would entail 
little more than pulling a new scan code 
value from a lookup table, then passing it 
to the BIOS in AL with the carry flag set. 

The natural evolution of PC hardware 
and the problems associated with keeping 
software compatible with all generations 
pointedly illustrate why programs should 
delve no lower than the BIOS level (or 
preferably, the operating system level) 
when possible. The functions added to in- 
terrupt 15h (which originally served as the 
BIOS cassette port interface) help pro- 
grammers write well-behaved code that 
should be directly portable to future sys- 


tems. The advent of OS/2 — a real pro- 
grammers’ operating system — should 
spell the end of the days when utilities like 
STAYDOWN are forced to swipe inter- 
rupts and other system facilities to gain ac- 


cess to data streams they have every right 
to examine. US 


Prosise is a contributing editor of PC 
Magazine. 



Solvelfour 

CompatibiliWFroblems 

WitiiLAELINK. 

We’ve just cut your disk problems down to size. With LAPLINK* and new 
LAPLINK PLUS." They can connect your new IBM PS/2 or laptop with yc^r desktop 
PC. and with just a few Keystrokes, instantly transfer files, directories or entire disks at 
incredible sp^s of up to 115.000 baud. 

LAPLINK* even sets up in seconds without completed DOS commands or new 
configuiations and connects any combination of IBM PC, XT, AT, PS/2 or compatible 
computers running MS-DOS 2.XX or 3.XX. 

What’s more THE NEW LAPLINK PLUS* version includes an easy to install 
device driver that allows for direct disk and printer sharing so it works tike a two com- 
puter network. Take a short cut to disk compatibility by picking up LAPLINK* or new 
LAPLINK PLUS* at your local computer store todw. 

LAPLINK* is still only $129.95, LAPLINK PLUS* $139.95. (Including universal 
cables). For a free Laptop acces- _ ,, — 

Traveling^g^oftware 


North Creek Corponte Center « 19310 North Creek Pirktray « Bothell. WA 98011 • l-800.343-80e0 • 206-483-8088 
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Insist ona 
Sys^n SVi" 
drive for 
your PS/2. 


Here's why: 


A Sysgen™ Bridge-File™ gives a PS/2™ full access 
to your current data and software, with unparalleled 
5)4" disk drive performance and reliability. You get: 

A larger capacity drive. TXvo modes — a 360Kb and a 
powerful 1.2 Mb — assure you comprehensive transfer cap- 
abilities and convenience for total office needs. Others, 
like IBM*’s, offer only 360Kb. Proven reliability. In 
fact, Sysgen is the choice of over 100,000 satisfied Bridge- 
File and tape back-up 
users. No slot loss. 

The Sysgen 5)4" 
drive adapter card 
doesn't take any 
additional slot space. 

IBM’s does. Built- 
in flexibility of an 

external connector. 

You can add another 
Bridge-File drive or 

Sysgen 's high-performance tape back-up system, 
Bridge-Tape.™ (As a Bridge-File owner, you receive a 
total savings of $135 on Bridge-Tape!) What’s more. 



Sysgen ’s footprint is smaller. A full 50% smaller than 
IBM’s. For the best PS/2 access to 5)4" disks, and the 
best value at only $325, insist on Sysgen Bridge-File. 

Sysgen offers the only complete family of data 
transfer products: Including the 3)4" Bridge-File 
floppy disk drive, for transferring information from any 
PS/2 to any PC, And the Bridge-Tape subsystem that’s 
PC and PS/2 com- 
patible, giving you 
total tape back-up 
and data transfer 
flexibility. 

Call for Sysgen 
literature or for 
the location of the 
Sysgen dealer 
nearest you. 

INFO HOTUNE 1-800-821-2151 


SYSGEN 


Sysfcn liKarponted.536Gibrahar Drive. Milpitas. CA 93033.(408)265-4411. OCopjm(hl Sysgen . Inc.. 1988. 

IVaclemarfcs: PS/2 — IBM Corpontioa. Sysgen. Bndge-'hpe. Bhdge-File — Sysgen. Inc. Regisieicd tndemarfcs: IBM — IBM Cotponiion. 



A BUDGET OS/2 
PROGRAMMING 
COURSE 



Rather than requiring the $3,000 OSI2 SDK, real programs can be written in protected mode 
by using the tools available in the IBM Standard Edition of OSH . 


I n the last issue, I broke the good news 
that if you have IBM's OS/2 Standard 
Edition 1 .0 and Microsoft’s Macro As- 
sembler 5.0, you have all the software you 
need to begin writing as.sembly language 
programs for OS/2. In this column. I’ll 
make good on my promise to demonstrate 
exactly how this can be done. 

Let’s take a look at a sample program. 
WAKEUP. ASM is the assembly language 


version of a C program I described in an 
earlier Environments column (PC Maga- 
zine, December 22, 1987). 

To tun WAKEUP.EXE, you enter the 
following command under OS/2: 

DETACH WAKEUP hour minute 

DETACH is an OS/2 internal command 
that tuns the program that follows (in this 
case, WAKEUP) in the background. 


When you enter the command line shown 
here, the OS/2 prompt returns but WAKE- 
UP will be running. You can load multiple 
copies of WAKEUP if you want. 

WAKEUP resides quieUy in the back- 
ground until the time specified on the com- 
mand line. WAKEUP then interrupts 
whatever you’re doing and displays an ur- 
gent little message (“WAKE UP! WAKE 
UP! WAKE UP!’’). The screen alternates 


I tanov.kSM— M/3 o«t*cb«bi» Mum rroqr** 

; copyright (e) IfM, tiff eoMunie«tion« Co. 
I PC Mapasiiw • Cborioa Potaold 


.2»fie 

OMSBO 

.HOML SNALt. 
. STACK •3tth 


} M/3 txtoroal Pvnctiona and Data itrueturaa 


BxntM DoaSoapiFAR. DoaCxltirAK, poaOatOataTiaMiFAR 
BXTMI OoaSloapiFM, OoaHXitasPAK, XbdCbarlntPAK 
■xnui KbdrluabBuffartrAR, vlosndPopupirJUt, vioPopupirAK 

EXTB* VioSatCurPoairAX, VioWrtKAttnrAK, VioHrtTTTlPAK, 


DataTlaattrue STKUC 

hour db 

mlnutaa db 

aaeonda db 

bundratha db 

day db 

■onth db 

yaar dw 

tiaatoaa dw 

day of woak db 

PataTlMltrue EMM 


Kaybataatrue 


XayoataStruc 


chac_ceda 

aean_eoda 

nla ahift 
ahlTt atata 


.DATA 


db ? 

db 7 

db 7 

db 7 

dw 7 

dd 7 

j .......................... 

} Initialitad Data Sa^aant 


SyntaxMayLan 

8 yntaBta 9 Lan 2 

wakaupNa^ 

WakaupMaBLaa 

Daliadtara 

PopwpPlag 

Attrlbwta 


BytaaVrittan 
DataTiiaa 
Ray Data 


aqu t - ByntaBKag 

db II, *Praaa any kay to raturn to M/3...’ 

aqu $ - ByataxMaq 

db ’HAKB UTt WUCX UPl WAKE UPl’ 

aqu $ • HakaupHaq 

db I, ■ ,1-" 

dw 1 

db 4Pb, 74h 


.DATA? I aninitialisad Data Baqnant 

dw 7 

DataTiMBtruc <> 

KayDatastrue <> 


.CODE ; coda saqaant 


ABBUm EBlOOKOUP 


Entryt Pwah DB 
Pop BB 

HOW M, AX 
HOV BX, BX 
Bub All, AS 


skipProqliaMt 


Lodab 

Or AL. AL 

Jnt BkipProqilaaa 


} Data aaqaant aalactor 
I Tranafar it to cs 

I DB > EDVironaant aalactor 
I 81 • Start of coauod liM 
i A llttla praparatlon 

t skip naM and dalialtara 


; Pull a coaaaand liM byta 
7 Cback if it'a laro 
I If not, centinua 


SkipDalljiat 


Lodab 

Or AL. AL 

Js ParaaError 


I cat anothar byta 
I Baa if it'a laro 
I tf ao, that 'a no good 


SyntaxMag 


db 13, II, ’Syntax: obtack MAKEUP hour:ainuta* 

db 13, II, II, 9, *uaa 34-bour tiaM forMt.* 

db 13, II, II, ’(c) 1910, Biff CBMunieationa Co.’ 

db 13, II, ’PC Nagazina ’,394, ’Charlaa Patiold' 

db 13, II 


MOV DI, Offaat Dalialtara 

Nov CX, 9 

Rapns Bcaab 


; All poaaibLa daliaitara 
{ Piva of than 
7 scan for a aateh 


(cofuinues) 


WAKEUP.ASM: The iissembly language source code to create WAKEUP.EXE, a sample OS/2 program that interrupts you at a specified time with a 
fiashing, beeping message. Note that this program requires Microsoft MASM 5.0. 
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between white-on-red and red-on-white 
and WAKEUP beeps the PC's speaker in 
an annoying manner. Pressing any key al- 
lows you to return to your work. 

(A warning: if you are absorbed in do- 
ing something on your PC when WAKE- 
UP sets off the alarm, it can give you a 
frightening jolt and destroy your concen- 
tration, to say nothing of po.ssibic damage 
to your heart.) 

WAKEUP calls 1 2 OS/2 functions. All 
of these ate listed at the top of the program 
in EXTRN statements. The function 
names have prefixes that indicate their 
general category ("Kbd" stands for key- 
board and "Vio" stands for Video I/O). 
The DosGetDateTime and KbdCharIn 
functions both use structures for passing 
information between OS/2 and the prev 
gram. These structures are also defined 
near the top of the program . The OS/2 soft- 
ware development kits from IBM and Mi- 
crosoft will probably supply “include” 
files to conveniently define these external 
functions and OS/2 structures so you don't 
have to. 


CREATING WAKEUP.EXE To create 
WAKEUP.EXE from the WAKEUP 
.ASM flic, you need Microsoft Macro As- 
sembler 5.0, and the LINK.EXE program 


■ If you are absorbed in 
doing something on your 
PC when WAKEUP sets 
off the alarm, it can give 
you a frightening jolt. 

and DOSCALLS.LIB file included with 
IBM's OS/2 Standard Edition 1.0. You 
execute these two commands: 

HASH WAKEUP ; 

LINK WAKEUP, /ALIGN;16, , DOSCALLS ; 

Since you have to run MASM.EXE in 
DOS Compatibility Mode, it's mo.st con- 


venient to run LINK.EXE in DOS Mode 
also. 

The PATH string in your DOS Mode 
environment should be set up so that the di- 
rectory containing the OS/2 version of 
LINK.EXE is listed before any directory 
that contains a DOS version of LINK 
.EXE. Suppose, for example, that you 
keep MASM.EXE in a directory named 
MASM5. This directory probably also 
contains one of the many DOS versions of 
LINK.EXE. After installation of OS/2, the 
OS/2 version of LINK . EXE is stored in the 
\OS2 directory. In such a ca.se. the PATH 
statement in your AUTOEXEC.BAT file 
should be arranged something like this: 

PATH ... C:\os2; ... C:\MASM5; ... 

If you've moved LINK.EXE to a direc- 
tory named \OS2\PRG (as 1 suggest in this 
issue's PC Lab Notes), then your PATH 
statement .should look like this: 

PATH ... Cj\OS2\PRG; ... C:\MASM5; ... 

The LIB string in your DOS Mode en- 
vironment .should include the directory 


Jl 

skipbaliu 

If match, try anothar byta 

MritaSyntaxHagt Push 

1 j 

Handle is standard arror 




Push 

os } 

Segment of text 



Calculata Hour 

Puab 

Push 

Offaat SyntaxMsg 

CX 1 

Offset of text 

Length of text 







puah 

OS I 

segment of bytes written 

C«ll 

Ruabarrrana 

Tranalata ASCIJ byta 

push 

offset Sytaawrittan; 

offaat of bytes written 




Call 

OosWrita f 

Write tba arror maasaga 

MOV 

OX, AX 

Sava first 'hour' byta in DL 






CX, SyntaxMsgLanl | 

Check if sacond time through 

Lodtb 


cat aacond 'hour' byta 

Ja 

BndPopup } 

If ao. wait for kayatroka 


Al., 1 ' 

Saa if it* a a colon 




Jt 

OotHour 

If so, hour is finishad 

Or 

AX, AX I 

srrorBxit 

If no arror, simply exit 




Js 

CaXL 

HuabacTrana 


Push 

OS J 

Sagmant of popupFlag 

XMul 

OX, 1« 

Multiply first byta by It 

Push 

offaat PopuprIag ; 

Offaat of PopupPlag 

Add 

DL, AL 

Add tba aacond byta 

Push 

t j 

Video handle always aero 


DL, 24 

ebaek if hour is 24 or abova 

call 

viopopup 1 

Popup on screen 

JM 

OaraaKrrer 

What clock do you usa? 

MOV 

CX, SyntaxNsgLanI ; 

Text length for popup version 

liOdsb 


Gat naxt byta 


WritaSyntaxMag i 

Go to it 


AL, 'J' 

Should ba colon 





paraaErroc 

If not, it's an arror 

xndpopupi Puah 

OS J 

Sagmant of RayOatm struc 




Puah 

offaat XayOata j 

Offaat of XayOata struc 


OX, 6f 


Puab 

t { 

Wait for kayatroka 




Push 

t J 

Keyboard handla 



Calculata Minutas 

call 

KbdCharIn l 

Fateh a key 




Puah 

t I 

Video handla 

Lod*b 


First 'minutas' byta 

call 

vioxadpopifp ; 

xnd the popup 

call 

RuabarTrana 

Tranalata it 






XrrorXxiti Push 

1 1 

Terminate all threads 

ZNul 

AX, 

Multiply by It 

Puah 

1 I 

Baturn arror coda of 1 

Hov 

AB, AL 

And sava in AH 

Sacond 'minutas ' byta 

call 

OoaExlt J 

And exit 






Call 

RuabarTrana 

Tranalata it 

; HumbarTrans subroutina — Translatas ASCII 

to Hex (CY eat If error) 

Add 

AL, AB 

Add tba two 

RumbarTrdha i Sub 

AL, 'f' I 

ASCII to hex 

jaa 

PaxaaBrror 

Anothar biaarra clock 


Paramxrror ; 

Error if under • 


AB, AB 


«■!> 

AL, t } 

> 

m 

0 

a 

0 

0 

< 

a 

>1 

Add 

OX. AX 

Paraawtar tima in ninutaa 





Short OatCurrantTiaw 

All dona with paraing 

sadwumbarrransi nat 



I Dlaplay 'ayntam' m 

aaa 9 a if ao arror is ancouotarad 

1 Gat currant tima. 

calculate dlffaranca, and go to sleep 


xs 

t Raatora os to 

GatcurrantTlma 1 Puah 

KS I 

Raatora OS to data aagmant 


OS 

t data aa^mant 





CX, SyntaxMaqLan 

j Length of text 



(WAKEUP ASM cominues^ 
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fs Nice To See 


r.xploring the jx^ssiliilitics oi your new 
IBM’ Penional SystenvZ” Model 50 or 
60 ajinpiiier? Sean:hlTl|» For a way to 
RMch llie tull jxneniial of Mit nwofr 's 
OS 2* sohwoiv? DLs- 
eovering tlie a*soiirces 
of the newest techno- 
iogical frontier—tlie 
MicTO Cliannel'*? 

Let AST’ Ixfvour 
guide. We've helped over two million 
}xx)ple moke tlie most of tlieir ixtsonal 
computers. And now, with our two uew 
memory Ixxmis, Ramjwge* 2-286 anil 
Advantdge’2, we'll help you take ad- 
vantage ot your IVisonal Sys'tem2 and 
the Micro Cliannel. 

Rampage 2-286 provides up to two 
mcgaliytes ot Ilexible memoiy to fit your 
EMS, LEMS and or Extendcil Memory 


needs. IVriea tor tomorrow's OS 2 appli- 
cations, oml |>erfect lor uxla/s EMS and 
ELMS stiftware. 

Advantage 2 ofien> up to eiglii 

megah\'tes of Exieixled 
Memory with the option 
ot multilunction capa- 
bilities.. .all in a single 
slot. That's a valuable 
I oasideration in the con- 
fining tha*e-slot surroundings of the 
Motlel 50. 

bi either case, you're liuying a memory 
Ixxutl from AST, llae company wiili ilio 
rnosi experience ui enliancing penioiul 
computers. And wlien you're exploring 
new territor)’, it's always a gooil idea to 
rely on the <. ompany with the prmen 
track record. 

When you're ready to exploa* Uie 



|X)tcntial of yourntnv compu!t*r, call AST. 
The numlx ‘1 Ls (714) 863-9991. Or send 
in ilie coupon to AST Research, Inc,, 

2121 Alton Ave., lr\ine. 

CA 927 14-4992, 

AniiM.C RCSCniKHINC. 


r- 


Sciid nu- mfi>miauon m) K.unpijf^v2-2d6 toijjy 
Si'mlnx- uitomuuon ivi Ailvant.]^ 2 t(xl.n’ 

. Have ail AST Triniurkiini^ ai»it>oiiat]ve uJI me 

N.UJX . .. . - 

. 

f 

CnciirvuiN' - 

AiklruN' 

{'iiy. . . Sctii- _.Zip 

.... .. 

Stnid to A-Sr RiM’an'h.Ini. 2121 Ahon Avnuir, Irvut^ 
|j:A927I4-4W2.AnaMC K « ifrSK 


AST markets pmductii woridniUe - in Europe and the Middle ta.st call: 44 1 A6S 43!K>;in the I'ar Ea.st coll 852 5 71722A: in Canada call 416 826 751 4. A.ST 
Rampuff (oui AdvunUtpf tnuintuirk o1 AVT Rrtmn X Inc. IHM rt^tKlemi tiiui Pmmutl System 7 anti Micro Outmu’l tnuU-nutrks oi Intemitiional Huxtnea Miu htnn 0>rp 
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containing DOSCALLS.LIB. After you 
install OS/2, this is the \OS2 directory. So, 
your AUTOEXEC.BAT file contains a 
statement like 

SET LIB = C:\OS2; ... 

or, if you have no other directories con- 
taining .LIB files, 

SET LIB = C:\OS2 

Again, if you’ve moved DOSCALLS.LIB 
to my suggested \OS2\LlB directory, your 
AUTOEXEC.BAT file should contain a 
statement indicating that new directory: 

SET LIB = C:\0S2\LIB 

If you don’t have MASM 5.0, you can still 
create WAKEUP.EXE by typing the 
WAKEUP.BAS listing shown into the 
OS/2 version of BASICA (which runs only 
under IX)S Compatibility Mode, unfortu- 
nately) and mnning the program. Even if 
you don’t have OS/2 yet, you can still cre- 
ate WAKEUP.BXE using your DOS ver- 
sion of BASICA. WAKEUP does not tun 
under DOS, but at least you’ll have an 


OS/2 utility program ready to use when 
you eventually install OS/2 on your sys- 
tem. That way, when someone pontifical- 
ly observes, “OS/2 is worthless unless you 


■ Even if you don’t have 
OS/2 yet, you can still 
create WAKEUP.EXE 
using your DOS version 
of BASICA. 


have OS/2 programs,” you can come back 
with, "But I already do have one.” [We’ll 
put the program on PC-IRS, as 
well. — Ed.] 

HOW WAKEUP WORKS WAKEUP 
begins by reading the time specified on the 
command line. That time is then translated 


into the number of minutes since midnight . 
The program then calls DosGetDaleTime 
to get the current time, takes the difference 
between the two times, and converts the 
result to milliseconds. After pushing the 
number of milliseconds on the stack, 
WAKEUP then calls DosSleep. DosSleep 
suspends a program for the specified peri- 
od of time. 

WAKEUP must sound the alarm when 
the DosSleep call returns control to it. The 
program's first move is to use VioPt^Up 
to get control of the screen and keyboard. 
(This is the only way a detached program 
can write to the screen.) WAKEUP then 
uses VioWrtTTY to write the message, 
VioWrtNAttr to change the attribute (col- 
or) of the screen, and DosBeep to beep the 
speaker. During this flashing and beeping, 
WAKEUP checks if a key has been 
pressed by calling KbdCharIn. If so, the 
program calls VioEndPopUp to restore the 
screen that it interrupted. The program 
then terminates normally. 

Programs similar to WAKEUP are also 
possible under IX)S. A DOS alarm pro- 


rop 

DS 



gall 

RingBall j 

start it going 



Push sigwsnt addrasB 


Nov 

AX,* 1 1 

second attribute 


oClsat oataTlM i 

Push offsat of structuxa 


MOV 

BX, 1S24 } 

One slternating tone 



Gat currant data and tlM 


MOV 

DX, 3140 { 

Second alternating tone 





Call 

RingBall | 

Do it again 



AL is currant hour 






AB, AH 1 

xaro out top bfta 


Push 

DC ) 

■H^ant of KeyData strue 

XNUl 

AX, «■ > 

AX is mlnntas ainea aldnight 


Push 

Offsat KeyData ; 

offset of KeyData strue 

Add 

AL, DataTlBs.ainutas j 

Add tba currant adnutas 



1 { 


Adc 

AX, ■ J 

And carry into top byta 


Push 

t ) 

Keyboard handle 





call 



Xehg 

AX, DX i 

Subtract parsMtar timm 





sub 

AX, OX ; 

frca currant tisM 


MOV 

AL, RayOata.ehar coda t 


Jdc 

DlffacaocaoK j 

OR if both aftar nldnight 


or 

AL, XayData.scan coda } 

code are both zero 





Js 

PlasborLoop } 


Add 

AX, 34 • 6t ) 

Otharvlsa add whole day 









push 


Video handle 

DlffarsocsOKi Mov 

DX, 6S • IftS } 

Millisaeonds in 1 ainuta 


Call 

vioXndPopDp t 

End tba popup 


DX J 

DXiAX ■ interval in aaae 









Push 

1 1 

Taninate nomally 


DX J 

Push high word 





push 

AX J 

Push low word 


Call 

DOsBxit 


CAll 

OosSlasp J 

And taka a long long nap 








I RingBall 8ubroutiDa"Sats Attribute frea AX 

Beeps with AX and DX 

1 on rstnrn frea OosSiMp/ start bsspin^ and flasbia 9 








RingSslli 

Add 

AX, Offset Attribute ) 


Push 

DS / 

Sagaant of flag 





Push 

offsat PopupPla^ : 

offset of flag 


Push 



Push 

S 1 

video handle always S 


Push 




viopopop 1 

Pop upl 


Push 

35 * 00 ; 

NuBbar of attributes 





Push 

0 


HOV 


8S coluams across acrasn 


Push 



Sub 

AX, HakaupNsgLan ; 

Lass tba length of eessaga 


Push 

0 } 


shr 

AX, 1 > 

Divide by two for margin 


call 

VioHrtRAttr ] 

write the attribute 

Push 

13 ) 

Row (near the center) 


HOV 

CX, 10 ] 



AX 1 

colUBO to cantor text 





Push 

1 J 

video handle 

RingSalllt 

Push 

SX , 

Prequancy 

call 

VioSatCurPos > 

Sat tba cursor 


Push 

t 






Call 

DoaXaep j 

Beep 

Push 

OS } 

Sagasnt of sessage 





Push 

Offsat NakaupMs9 i 

Offset of nesssge 


Push 



Push 

MakaupHsgLan i 

Length of eessage 


Push 



Push 

• 1 

Darn video handle again 


Call 



call 

VioWrtTTT t 

Write it out 









Loop 

RingBelll | 

Loop around 

Push 

• 1 

Plush keyboard buffer 


Rat 



Call 

KbdPlushAuffar i 

in case user is typing 









BHD 

Entry 


rlaabarLoopi Hov 

AX, f } 

Indicates 1st attribute 





NOV 

AX, &13 : 

One alternating tone 





Hov 

DX, lt34 t 

second alternating tone 




(WAKEUP ASM ends) 
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DATA-286™ 10 MHz 


%.i()()# 


HIGH QUALITY 
DOESN’T MEANo4^„ 

EXPENSIVE 

IB 


F.C.C. APPROVED 


AVAILABLE ON 
2B6 / 3B6 MODEL 


NIEl 80286' 10 CPU 
PHOENIX BIOS AND SETUP SOFTWARE 
1 2 MB FLOPPY DISK CNTTVE 
(3 5* aOPPv ORIVf OPTIONAL) 

101 KEY KEV80AR0 WITH TRUE CLICK 
512 K RAM ON BOARD 
(EXPANOABU TO 640 K OR 1 MB) 

6/10 MHz ONE-TOUCH TURBO PUSH BUnON 
HARDWARE RESET PUSH eunON 
aOCK CALENDAR WITH BATTERV BACKUP 
200 WAH POWER SUPPLY 
FLOPPY DISK DRIVf GONmOUER 
8 EXPANSION SLOTS <6/16-BfT. Zl'S-BIT) 

80287 COPROCESSOR SOCKET 

operating manual 

MONOGRAPHICS CARD WITH PARALLEL PORT 
MONOCHROME SWIVEL BASE MONITOR 


DATA TURBO;m 10 mhz 

INTEL 8088-1 CPU PHOENIX BIOS 

640 K RAM ON BOARD 

360 K FUJITSU aOPPY DISK DRIVE 

aOPPY DISK DRIVE CONTROUER 

84 KEY AT STYLE KEYBOARD W/TRUE CUCK 

ONE • TOUCH TRU80 PUSH BunON 

HARDWARE RESET PUSH BUHON 

CLOCK CAlENOAl) WITH BATTERY BACKUP 

150 WAn POWER SUPPLY 

PARAaEL SERIAL & GAME PORTS 

8 EXPAN90N SLOTS 

6087 COPORCESSOR SOCKET 

MONOGRAPHICS CARO WITH PARAUEl PORT 

MONOCHROME SWIVEL BASE MONITOR 


CALL 


DATA-386 TM 16 MHz 
MONOCHROME SYSTEM 

INTEL 80386 CPU 32 BfT ARCHTECTURE 
PHOENIX BIOS AND SETUP SOFTWARE 
1 2 MB TEAC aOPPY DRIVE » ! 

(3 5' ftOPFV DISK OPTIONAL) I 
101 KEY KEYBOARD WITH TRUE CUCK 
1 MBRAMONBOARD 
(EXPANDABLE TO 2 MB ON BOARD) 

CLOCK CALENDAR WITH BATTERY BACKUP 
FOUR SPEED SELECTION (16 8 6 4 77 MHz) 

HIGH SPEED HARO/aOPPY DISK CONTROLLER 
7 EXPANSION aOTS {S/16-B(T. 2/64NT) 

80287 COPROCESSOR SOCKET 
(80387 COPROCESSOR SOCKET OPTIONAL) 

MONOGRAPWCS CARO 
WITH PARAUfl PORT. 

TTl MONITOR WITH SWIVEL 


H,995 


DATA-286., 10 MHz 
MONOCHROME SYSTEM 
0/1 WAIT STATE SWITCHABLE 

WITH HAPO/FLOffV DISK DHIVl CONTDOHH 


«995 


DATA-286iv 12 mhz 

MONOCHROME SYSTEM 
0/1 WAIT STATE SWITCHABLE 

WITH HARO/ROPPY DISK DRIVE CONTROLLER 


12 MHz 


EUROPEAN INQUIRY INVITED 

DEALER INQUIRY WELCOME 

WE CAN BUILD THE SYSTEM 
TO YOUR CUSTOM 
SPECIFICATIONS 


DATA-286tM 12 mhz 

PORTACOMP 

0/1 WAIT STATE SWITCHABLE 

8/12 MHZ HARDWARE SELECTABLE SPEED 
PHOENIX BOS WITH SETUP SOFTWARE 
512 K RAM ON BOARD 
(EXPANDABLE TO 1 MB) 

1 2 MB TEAC aOPPY Dt9( DRIVE 
HI-RESOLUTON LCD DISPLAY 
(640 X 200 PIXEL (60 X 25 LINES)) 

AUTOSELKTT 110/220 V 
180 WAH POWtR SUPPLY 
FIVE EXPANSION SLOTS 
WITH EXTERNAL RGB OUTPUT : 
lightweight. OPAY 25 IBS 
(MEASURED IMTH 40MB HD 8 1 2MB FO) 

DIM 8'p(H) K 9-j(W) X 15^4 (D) 

H.885 T2,085 

W.20 MB HARO DISK OerVE W/40 MB HARD DISK OMVT 


PRICES SUBJECT TO CHANGE AT ANYTIME 


3733 SAN GABRIEL RIVER PARKWAY. PICO RIVERA, CA 90660*1495 


ClRCl r 291 ON RI ADI R Sf RVICT CARD 


1-800-7Z2-7702sssl„ 1-800-722-7734 


OUTSIDE I .M ■■■l.fX/.f # INSIDE 

CALIFORNIA I UW fkb IlMl CALIFORNIA 
FOR INFORMATION CALL: (213) 695-3777 FOR TECHNICAL CALL: (213) 699-8250 OR 1-800-346-6108 

• IBM AT/XT ARE THE REGISTERED TRADEMARKS Of INTERNATIONAL BUSINESS MACHINE CORP Bus Hn MoiKkJy - Frldoy 7D0 O.m •> 5.00 p m SotuiOay 900 a.m - 300 p.m 
WE ACCEPT VISA MASTERCARD. CASHER-S CHECK. AND PERSONAL CHECK PLEASE ALLOW IS DAYS FOR PERSONAL CHECK TO CLEAR • OATAWORID INC. AU RIGHTS RESERVED 

• 30 DAYS MONEY BACK GUARANTEE (SHIPPING CHARGES NOT INCLUDED) • ALL MERCHANDISE RETURNED WITHOUT RMA ' SUBJECT TO RESTCXTKING FEE 
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MAGAZINE FOR lESS 
THAN 1.14 A COPY! 


A.ake advantage of this special offer and subscribe to 
PC Magazine and SAVE 62% with these low prices — You'll SAVE 
over SI. 80 a copy! 

PC Magazine is the best magazine covering desktop com- 
puting. Every issue delivers the information you need. 
Unbiased product reviews and comparisons. . . in-depth 
coverage on new applications that can save you money. . . 
And you 'll save over S7’) on a two-year. 44 issue subscrip- 
tion 'to PC MAGAZINE! 

Subscribe today to the IBM/MS DOS magazine that delivers hands- 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's only independent 
IBM-compatible product testing laboratory and save! 


Two years (44 issues) only $49.97. SAVE 62% I 
Less than $1.14 a copy! 

One year (22 issues) for only $29.97. SAVE 54% ! 
Only $1.56 a copy! 

Savings based on newsstand price of S2.9S per issuc- 
Basic annual subscription price is 559.97 


FOR FAST SERVICE 
CALL 1-800-525-0643 

(in Colorado 1-303-447-9330) 4Z8R 



PRODUCTIVITY 


■ ENVIRONMENTS 


gram would have to remain resident in 
memory and intercept interrupt 8, the 
hardware timer tick interrupt. At each tim- 
er tick, the program would decrement a 
counter until it reached zero. The code is 
not very complex, but nothing close to the 
simplicity of DosSleep. 

After setting off the alarm, a well-done 
DOS version of WAKEUP would termi- 


nate and remove itself from memory. Un- 
der DOS, however, this would leave a 
small hole in memory if other RAM-resi- 
dent programs had been loaded after 
WAKEUP. 

Under OS/2, by contrast, memory 
holes are inconsequential. Because pro- 
grams access memory using virtual selec- 
tors rather than physical segment address- 


es, OS/2 can move program code and data 
segments around in oiemory to consolidate 
free memory space and eliminate the 
holes. 

DYNAMIC LINKING The mechanics of 
creating WAKEUP.EXE from WAKE- 
UP. ASM are not very different from those 
creating a DOS assembly language pro- 



REM — BASIC 

PROGRAM 

TO CREATE 

MAKEUP. 

EXE 




870 

3ATA 

30. 

104. 

318, 

0, 

154. 

255, 

355, 

0. 

1016 

11* 

OPEN 

WAKEUP.EXE- 

S 41 

:en • 

1 





660 DATA 

0, 

129, 

249. 

100. 

0. 

116, 

30. 

11. 

705 

12* 

FIEU) 

(1.1 

AS A6 








090 DATA 

192, 

116. 

36, 

30, 

104, 

313, 

0. 

106. 

797 

130 

CHECKSUM - 

0 








900 DATA 

0, 

154, 

255, 

255, 

0, 

0, 

185, 

180. 

1029 

140 

FOR It > 1 

TO 134 








910 DATA 

0, 

335, 

214, 

30, 

104, 

331, 

0, 

106. 

920 

1S0 

LIMESUMt • 0 








930 DATA 

0 , 

106, 

0 , 

154. 

355, 

355, 

0, 

0, 

770 

1(0 

FOR Jt • 1 TO 0 








930 DATA 

106, 

0, 

154, 

355. 

255, 

0, 

0, 

1*6. 

076 

170 


READ 

BYTEt 








940 DATA 

1, 

106, 

1, 

154, 

255, 

255, 

0, 

0. 

772 

100 


CHECKSUM « CHECKSUM * BYTEt 





950 DATA 

44, 

40. 

114, 

176. 

60, 

9, 

119, 

172. 

743 

1S0 


LIMESUMt - LIMESUMt * BYTEt 





960 DATA 

195, 

6, 

31, 

30. 

104, 

230, 

0. 

154, 

740 

200 


LSET 

A$ • CHR$( BYTEt} 






970 DATA 

255, 

355, 

0, 

0. 

160, 

220, 

0, 

42. 

932 

310 


PUT (1 








900 DATA 

238. 

107, 

193, 

60. 

3, 

6, 

331, 

0. 

016 

320 

NEXT J« 









990 DATA 

138, 

312, 

0, 

146, 

43, 

194, 

115, 

3, 

041 

330 

READ LINECHECKt 








1080 

DATA 

5, 

160, 

5, 

186, 

96, 

234. 

247, 

226, 

1159 

340 

IF 

LIMECHECXt <> LIMESUMt 

THEN PRINT “EtrOr 

n Lins'j 200 • 10 • It 

1010 

DATA 

83. 

80. 

154. 

355. 

255, 

0, 

0, 

30, 

856 

3S0 

NEXT 

t 









1020 

DATA 

104, 

213, 

0 , 

106. 

0 , 

154, 

138, 

0. 

715 

3(0 

CLOSE 










1030 

DATA 

0. 

0, 

184. 

00. 

0, 

45, 

28. 

0 . 

337 

370 

IF CHECKSUM • 71633 THEI 

PRINT -Suce*88ful 

Coaiplotion 

- 1 END 

1040 

DATA 

2S9. 

332. 

106, 

13, 

80. 

106. 

0 , 

154, 

099 

300 

PRINT 

-EXE 

fil* !• 

not vslidi 

* 1 EMI 





1050 

DATA 

255. 

255, 

0 , 

0 . 

30, 

104, 

100, 

0 , 

034 

390 

DATA 

77 

90, 

41, 

0. 

3. 

0, 

0, 

0 . 

211 

1060 

DATA 

106, 

38. 

106. 

0, 

154. 

355. 

355, 

0, 

904 

300 

DATA 

4 

0, 

0. 

0, 

355. 

355. 

0, 

0, 

514 

1070 

DATA 

0, 

106. 

0, 

154, 

^55. 

255, 

0 , 

0, 

77* 

310 

DATA 

104 

0 , 

0 , 

0 . 

0. 

0, 

0, 

0. 

184 

1000 

DATA 

184. 

0. 

0 . 

107. 

0. 

3. 

106. 

1, 

559 

320 

DATA 

(4 

9, 

0 , 

0. 

0. 

0, 

0. 

0, 

64 

1090 

DATA 

4. 

333. 

50. 

0, 

184, 

1, 

0, 

107. 

650 

330 

DATA 

0 

9. 

0. 

0. 

0. 

0, 

0, 

0, 

0 

1109 

DATA 

0 , 

4, 

186. 

0, 

0 , 

232, 

38. 

8, 

468 

340 

DATA 

0 









1110 

DATA 

30. 

104, 

331, 

0, 

106, 

1, 

106, 

0 , 

578 

350 

DATA 










1120 

DATA 

154, 

156. 

0, 

0, 

0, 

160. 

231, 

0 , 

701 

360 

DATA 

0 

0, 

0, 

0 , 

128, 

0, 

0, 

0, 

120 

1130 

DATA 

10. 

6, 

233, 

0, 

116, 

210. 

186, 

0, 

600 

370 

DATA 

14 

31. 

186, 

14. 

0, 

180. 

9, 

205. 

639 

1140 

DATA 

154, 

163. 

0 , 

0, 

0 , 

106, 

1, 

106, 

530 

300 

DATA 

33 

184. 

1, 

76, 

305, 

33. 

04. 

104, 

730 

1150 

DATA 

0 , 

154. 

172, 

0, 

0, 

0. 

5, 

315, 

546 

390 

DATA 

105 

118. 

33, 

113, 

114, 

Ill, 

103, 

114, 

806 

1160 

DATA 

0. 

30. 

80, 

104, 

2*0. 

7, 

106, 

0 , 

535 

400 

DATA 

97 

109, 

33. 

99, 

97. 

110, 

110, 

111, 

765 

1170 

DATA 

106, 

0, 

106, 

0, 

154. 

255, 

355, 

0 , 

076 

410 

DATA 

116 

32. 

98, 

101, 

33. 

114. 

117, 

110. 

730 

1180 

DATA 

0, 

185, 

10, 

0 , 

03. 

1*6. 

50, 

154, 

508 

420 

DATA 

33 

105, 

110. 

33, 

68. 

79. 

03. 

32. 

541 

1190 

DATA 

255, 

355, 

0, 

0. 

03, 

106. 

50, 

154. 

903 

430 

DATA 

109 

111. 

100. 

181, 

46, 

13, 

10. 

36, 

536 

1300 

DATA 

113, 

1, 

0 , 

0. 

236. 

330, 

195. 

13. 

764 

440 

DATA 

0 

0 . 

0, 

0 , 

0 , 

0, 

0, 

0, 

0 

1310 

DATA 

0, 

3. 

1. 

•3, 

1. 

1, 

0 , 

5, 

93 

4S0 

DATA 

78 

(9. 

5, 

0, 

305, 

0 , 

3, 

0, 

359 

1320 

DATA 

9, 

3, 

1, 

117. 

0 , 

1, 

0, 

138. 

260 

460 

DATA 

181 

117. 

74, 

80, 

2, 

0. 

2, 

0, 

464 

1230 

DATA 

0, 

3, 

3, 

57. 

1. 

3. 

0, 

19. 

84 

470 

DATA 

0 

0, 

0, 

0, 

16. 

0, 

1, 

0 , 

17 

1240 

DATA 

0, 

3, 

1. 

227. 

0. 

1, 

1, 

32, 

264 

400 

DATA 

0 

3. 

2. 

0, 

2. 

0, 

3, 

0, 

10 

1250 

DATA 

0, 

3, 

1, 

192, 

0. 

1. 

0, 

33. 

230 

490 

DATA 

14 

0, 

64, 

0. 

00. 

0 . 

80. 

0. 

238 

1360 

DATA 

0, 

3, 

2, 

30. 

1, 

3. 

0 , 

29, 

57 

500 

DATA 

90 

0. 

96, 

0, 

79. 

1, 

0, 

0, 

366 

1370 

DATA 

0 , 

3, 

1, 

120, 

1, 

1. 

0 . 

50. 

176 


DATA 

0 

0, 

4, 

0, 

0, 

0, 

0 , 

0, 

4 

1200 

DATA 

0 . 

3, 

3. 

0, 

1, 

3, 

0 , 

53. 

62 


DATA 

0 

0, 

0, 

0, 

0 . 

0 , 

8 , 

0. 

0 

1290 

DATA 

0, 

3. 

2, 

101. 


3, 

0. 

66. 



DATA 

33 

0. 

127, 

1, 

0 , 

13, 

127. 

1. 

291 

1300 

DATA 

0 . 

3, 

2. 

13, 

1, 

3. 

0 , 

78, 

100 

540 

DATA 

53 

0, 

217, 

0 , 

1, 

13, 

0, 

3, 

206 

1310 

DATA 

0 . 

3, 

3. 

230. 

0. 

3. 

0. 

88. 

334 


DATA 

6 

87, 

(5, 

75, 

69, 

• 5. 

00. 

0. 

467 

1330 

DATA 

0 . 

3. 

3. 

73. 

1. 

3. 

0. 

97, 

179 


DATA 

0 

0, 

1, 

0 , 

10. 

0, 

44, 

0 . 

55 

1330 

DATA 

0, 

7, 

0, 

0, 

0, 

0 , 

0, 

0. 


570 

DATA 

0 

8. 

(8. 

79, 

83, 

67. 

(5, 

76. 

446 

1340 

DATA 

0 . 

0. 

0 . 

0, 

0. 

0. 

0 , 


0 

500 

DATA 

76 

53, 

8, 

75, 

66, 

68. 

67, 

65. 

500 

1350 

DATA 

13, 

10. 

83. 

131. 

110. 

116. 

97. 

130, 

670 

590 

DATA 

76 

76. 

83, 

9, 

75, 

66. 

60, 

67. 

530 

1360 

DATA 

58, 

33, 

68. 

69. 

84, 

65, 

67, 

72, 

515 

(00 

DATA 

72 

65, 

83, 

73. 

78. 

14, 

75, 

((. 

525 

1370 

DATA 

33, 

87, 

65. 

75. 

(9, 

85. 

00, 

32, 

525 

(10 

DATA 

60 

70. 

76, 

85. 

03. 

73. 

66, 

85, 

605 

1380 

DATA 

104. 

111, 

117, 

114, 

50, 

109. 

105, 

110. 

820 

(20 

DATA 

70 

70, 

69, 

S3. 

0 . 

86, 

73, 

79. 

537 

1390 

DATA 

117. 

116. 

101. 

13, 

10, 

10. 

9, 

*5, 

461 


DATA 


(5. 

76, 

76. 

83, 

13. 

86, 

73, 

538 

1400 

DATA 

115, 

101. 

33, 

50. 

53, 

45. 

104, 

111. 

(10 

(40 

DATA 

79 

83, 

(9, 

84, 

67, 

85. 

03. 

80. 

629 

1410 

DATA 

117, 

114, 

33, 

116, 

105, 

109, 

101. 

33. 

726 

(50 

DATA 

79 

83. 

11. 

86, 

73, 

79. 

87, 

82. 

580 

1420 

DATA 

103. 

111. 

114, 

109, 

97. 

116. 

46. 

13. 

700 

(60 

DATA 

84 

76, 

(5. 

04, 

84. 

82. 

9, 

06. 

573 

1430 

DATA 

10. 

18. 

40. 

67. 

41. 

33, 

49, 

57. 

306 


DATA 

73 

79, 

87. 

83, 

84, 

84. 

84. 

09, 

662 

1440 

DATA 

56. 

56. 

44, 

33. 

90. 

105. 

103, 

103, 

587 

(01 

DATA 

0 

86. 

73. 

79, 

00, 

79, 

80. 

85. 

570 

1450 

DATA 

45, 

68, 

97. 

118. 

105, 

115. 

32. 

67, 

647 

(90 

DATA 

80 

11. 

86, 

73. 

79. 

69. 

78, 

68. 

544 

1460 

DATA 

111, 

109. 

109. 

117. 

11*. 

185. 

99. 

97, 

057 

700 

DATA 

80 

79, 

*0. 

05. 

00. 

0. 

f. 

10. 

414 

1470 

DATA 

116. 

105. 

111. 

Ill, 

115. 

33, 

(7. 

111. 

767 

710 

DATA 

87 

65. 

75. 

(9, 

85, 

88. 

46, 

69, 

576 

1480 

DATA 

46, 

13. 

10. 

80, 

114, 

111. 

1*3, 

114, 

591 

720 

DATA 

86 

69. 

0, 

0. 

0 , 

0, 

0, 

0, 

157 

1499 

DATA 

97, 

109, 

1*9, 

101. 

1*0. 

33. 

96, 

121, 

767 

730 

DATA 

0 

0. 

0, 

0, 

0, 

0. 

0, 

0. 

0 

1500 

DATA 

33. 

(7, 

104, 

97. 

114. 

1*8. 

101, 

115, 

738 

740 

DATA 

0 

0. 

0, 

0, 

0, 

0. 

0, 

0, 

0 

1510 

DATA 

33, 

80. 

101, 

116. 

123. 

111. 

100. 

100. 

77* 

750 

DATA 

30 

7, 

142. 

316, 

139. 

243, 

42. 

220, 

1047 

1520 

DATA 

44, 

33. 

49, 

50, 

47. 

56. 

55, 

13, 

346 

760 

DATA 

172 

10. 

192, 

117, 

251. 

172. 

10, 

192, 

1116 

1530 

DATA 

10. 

10. 

00, 

114, 

1*1, 

115, 

115, 

33. 

577 

770 

DATA 

116 

66, 

191, 

300, 

0, 

105, 

5, 

0, 

771 

1540 

DATA 

97. 

110. 

121. 

32, 

187, 

1*1, 

131. 

33. 

721 

780 

DATA 

243 

174, 

116, 

341. 

333, 

129. 

0, 

139. 

1273 

1550 

DATA 

116. 

111. 

33, 

114, 

181, 

116, 

117. 

114. 

821 

790 

DATA 

308 

172, 

60, 

58. 

116. 

18. 

333, 

119, 

903 

1560 

DATA 

110, 

33, 

116. 

111. 

33. 

79, 

• 3, 

47, 

611 

000 

DATA 

0 

107, 

310, 

10. 

3, 

208. 

130. 

350, 

915 

1570 

DATA 

50, 

46. 

46, 

46. 

87. 

65, 

75. 

69. 

484 

010 

DATA 

24 

115. 

33. 

172. 

60. 

58, 

117, 

38. 

(07 

1500 

DATA 

33, 

85. 

80. 

33. 

32. 

32, 

87, 

65. 

446 

030 

DATA 

107 

310. 

60, 

172. 

233, 

97. 

0, 

107. 

985 

1590 

DATA 

75. 

69. 

33. 

85. 

80, 

33, 

33. 


438 

030 

DATA 

193 

IS. 

138, 

334, 

172, 

233. 

88, 

0, 

1056 

1(00 

DATA 

07. 

65. 

75. 

69. 

33, 

•5. 

80, 

33, 

536 

840 

DATA 

3 

196, 

60. 

60. 

115. 

6, 

43. 

230. 

709 

1610 

DATA 

9, 

33. 

44, 

59, 

61. 

1. 

0, 

79. 

385 

050 

DATA 

3 

308. 

335. 

05. 

6, 

31. 

185, 

145, 

890 

1630 

DATA 

116, 

0. 

0, 

0, 

0, 

0. 

0, 

0. 

116 

0(0 

DATA 

0 

106, 

1, 

30. 

104. 

0, 

0, 

01. 

322 













WAKEUP.BAS: If you lack the knack to assemble, type in and execute this BASIC program that will automatically create the OSI2 demo program 
WAKEUP.EXE, which resides in the background until a specified time. 
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TTVIICRO 


1 -800-441 -F4Sr 


iiiih 


i 


COMPUTERS 


■ 


U 'H 



Avantage286 

1 0 Mhz-O Wait 
Norton SI = 11.5 

^999 Complete 


Base System Includes 51 2K, 1 .2MB Floi 
(6&10MI 


Adaptor, 


py Drive, Dual Speed 
(pension Slots, Monochrome Graphics 
High-Res tilt & Swivel Amber Monitor, Parallel 


^hz) 80286, 8 Expansion Slots, 

, TTL High “ 

Printer Port,220W Power Supply, ClockyCalander, Enhanced 


AT-Style Keyboard and Learning Software. 

Base System With 20MB 
Seagate Hard Disk 

Base System With 40MB 
Fast Seagate Hard Disk 


*1279 

*1499 


All Systems 
Come Fully 
Configured 
Andf 


Avantage88 

lOMhz 8088 
Our Prices 
Include Monitor! 





lllllii 


*549 Complete iM 


Base System Includes 640K, 360K Fl(^y Drive. Dual Speed 
(4.77 & lOMhz) 8088, Monochrome Graphics Adaptor. TTL 
High-Res Amber Monitor. 150W Power Supply, Parallel 
Printer Port. AT-Style Keyboard and Learning Software 


Base System With 20MB 
Seagate Hard Disk 
Base System With 30MB 
Seagate Hard Disk 


*799 


*849 


CGA Card 


'gf 

Ca 


DO: $200 


COLOR MONITOR OPTIONS 

Mitsubishi RGB/ Samsung EGA/ Mitsubishi EG/V 

CGA Card Paradise EGA Card Paradise 

(640X200) (640X350) EGA Card 

ADD: $270 ADD: $400 ADD: $470 

CALL FOR OTHER CONFIGURATIONS NOT LISTED ABOVE 



Mitsubishi Diamond 
Scan/ Genoa Super 
EGA (800X560) 

ADD: $650 


PRINTERS 


AST 

LIST 

FAST 

TurboLaser PS 

3999 

3299 

Brother 

Ml 709 

599 

429 

CHlzan 

120D 

229 

147 

180D 

259 

165 

MSP 10 

399 

249 

MSP15E 

499 

319 

Tribute 124 

699 

449 

Tribute 224 

949 

599 

Premiere 35 

699 

449 

Epaon 

LX800 

299 

189 

FX86e 

549 

299 

FX286e 

749 

399 

EX800 

649 

399 

LO500 

499 

339 

LQ1000 

999 

499 

LQ850 

799 

529 

LQ1050 

1099 

729 

LQ2500 

1449 

949 

HP 

LaserJet II 

2499 

1699 

NEC 

P2200 

499 

329 

P6 

699 

419 

P7 

995 

599 

LCe90 

4799 

3299 


OMaBueUST FAST 


Clipper 

699 

359 

dBaM 111+ 

699 

3/9 

Paradox 

725 

419 

Quartz 

795 

449 

RapidFile 

295 

149 

Rbase System V 

700 

429 

Reflex 

150 

79 

Q&A 

349 

1/9 

Daektop Publiahing 


GEM Desktop Pub 

395 

199 

Pagemaker 

PFsFirst Publisher 

699 

Call 

99 

57 

Ventura 

Rrtar>ciai 

895 

495 

DAC 2.0 

99 

59 

DAC P/R 

69 

39 

Dollars & Ser^ 

179 

99 

J.K. Lasser Tax 

69 

47 

Managing Your Money 199 

119 

Peachtree Complete 

199 

159 


HARDWARE 


Panasonic 

LIST 

FAST 

Hercules 

LIST 

FAST 

KXPl080i-2 

269 

169 

Graphic Card + 

299 

179 

KXP1091i-2 

299 

179 

Others 


CALL 

KXP1592 

699 

359 

Intel 



KXP1595 

749 

417 

Above Board 286 

499 

299 

Star 



Paradise 



NX1000 

289 

179 

Baste EGA 

199 

119 

NX15 

499 

299 

Autoswitch 480 

349 

167 

NB2410 

699 

449 

U.S. Robotlea 


CALL 

Toshiba 



Video? 



P321SL 

749 

499 

Vega Deluxe 

379 

199 

P35MI 

1399 

899 

Vega VGA 

499 

269 


BOARDS 


LAPTOPS 

AST 



NEC 



All Models 


CALL 

Multispeed 

2195 

1299 

AH 



Multispeed EL 

2495 

1559 

Graphic Solution 

239 

129 

Muitispeed HD 

3695 

2399 

VIP VGA/EGA 

449 

259 

Sharp 



Everax 



PC4501 

1795 

1299 

286 EMS Board 

199 

99 

PC4521 

2995 

2199 

1200B Int Modem 

149 

89 

Toshiba 



2400B Int Modem 

299 

199 

T1000 

1199 

799 

Genoa 



T1100+ 

2099 

1499 

Super EGA Hi-Res 

399 

199 

T1200 

3299 

2399 

Hayes 


CAa 

T3 100/20 

4699 

3175 


Minitcribe 
40MB AT 
Mitsubishi 
360K Floppy 
1 .2MB Fk)pw 
720K 3.5- Roppy 
40MB 22ms 
Ssagats 
20MB XT Kit 
30MB XT Kit 
40MB AT 


Amdsk 

310A 

410A.G. orW 
Others 
MIstubIshi 

1409 RGB 

1410 EGA 
Diamond Scan 

NEC 

Multisync II 
Samsuno 
Amber iTL 
RGB/CGA 
EGA 


DISK DRIVES 
LIST FAS] 


149 

199 

199 

799 

599 

699 

899 


230 

250 


399 

599 

799 


149 

499 

699 


79 

119 

119 

599 

86 ? 

897 

449 


129 

159 

CALL 

259 

399 

479 


79 

247 

347 


Call On Non-Llsted Items 


SOFTWARE 


Boeing Gr^ 
Freelance Plus 
Generic CADD 
Harvard Graphics 
PrintMaster-h 
Print Shop 

Integrated 

First Choice 
Framework II 
Smart System 
Works 

Windows 2.0 
Windows 366 

Mice 

Logitech 
Microsoft 
Mouse Systems 
Summagrahics 


LIST 

FAST 

Networking 


395 

199 

3Com 3+ 

1499 

Call 

495 

299 

Novell ELS 

595 

429 

99 

59 

Novell 286 

2195 

1449 

399 

185 

SMC ArcNetllO 

249 

149 

60 

60 

30 

30 

Programn^ng 

Macro Assembler 1% 

89 



RM Cobal 

950 

599 

149 

79 

Turbo Basic 

99 

57 

725 

389 

Turbo C 

99 

57 

895 

429 

Turtx) Pascal 

99 

57 

199 

117 

Quick Basic 

99 

59 

99 

59 

Quick C 

99 

59 

195 

119 

Spreadsheets 




^Liberty 

99 

59 

119 

67 

Excel 

495 

299 

150 

89 

Lotus 

495 

Call 

149 

89 

Plan Perfect 

395 

179 

119 

67 

Ouattro 

195 

109 


Surpass 599 Call 

VP Planner 99 49 

Word Procasaora 
Easy Extra 99 59 

Muttimate Adv. il 565 249 

PFS:Pro Write 199 109 

Q& A Write 199 119 

Word 450 Call 

Word Perfect 499 189 

WordStar Prof Rel 4 495 239 

239 


WordStar 2000+ Pers. 495 

Call On Non-Llsted Items 


ping Chirge: 1%. 
handled by manufaciuter. All returns are wbjeci to 
15% reMocking tec. COD’s add 5%. PenonaJ/ 
company checks delay shipping. Compatibility not 
guafanieed (escepi on Avaniage). Pnc^avail^ity 
subject to change. AZ orders add 6.3% las. 

Mallid^ Address: 5415 S. McCliniock Dr.. Tempe. 

Order Prticcsajng: 602-438-2636 
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PRODUCTIVITY 

■ ENVIRONMENTS 


gram. The only real oddity is that the 
DOSCALLS.LIB file must be specified as 
a LINK parameter. 

DOSCALLS.LIB is an “import li- 
brary” for OS/2 function calls. An import 
library is structured very much like the 
normal object code library programmers 
often use to store useful subroutines. 
When a program contains references to ex- 
ternal functions, LINK searches the object 
code libraries for these functions and adds 
them to the .EXE file. 

But an import library contains no code. 
Instead, the entries in the import library al- 
low LINK to identify calls to OS/2 func- 
tions within a program and to constmct ta- 
bles in the .EXE file that reference these 
calls. OS/2 later uses these tables to link 
the function calls to the actual functions. 
This linking occurs when the program is 
run, which is why it’s called “dynamic 
linking.” 

For example, WAKEUP.ASM con- 
tains a far call to the VioSetCurPos func- 
tion to set the cursor position. At the top of 
WAKEUP.ASM the function is defined as 
an external far function. The assembler 
generates code for a far call to VioSetCur- 
Pos but leaves the address of the VioSet- 
CurPos function unresolved in the 


■ An import library is 
structured very much like 
the normal object code 
library programmers often 
use to store useful 
subroutines. 


WAKEUP.OBJ file. 

When you run LINK to create the 
WAKEUP.EXE file, LINK searches 
EiOSCALLS.LIB to And a reference to 
VioSetCurPos. The information in DOS- 
CALLS.LIB indicates that this function is 
actually contained in the VIOCALLS dy- 
namic link module. LINK adds this infor- 
mation to the WAKEUP.EXE file, but it 
still leaves the call to VioSetCurPos unre- 



REPRINTED FROM 

DEC PROFESSIONAL MAGAZINE, MAY 1987 


(WnH REVIEWS UKE IHESE, 
WHO NEEDS CIEVER HEADUNES?) 


Find out why magazines like DEC Professional 
and PC Week and over 60,000 PC users appreciate 
the convenient yet powerful features of VTERM/ 
220, VTERM HI and VTERM/4010. 

Send in this coupon to see for yourself the most 
functionally complete emulation 
of DEC VT220, VTIOO, VT52 IfTED M* 
or Tektronix 4010 terminals. W I EI%IWI 

j I would like to find out why magazines like DEC Professional, j 
' PC Week and others rate VTERM/220 so highly. I 

I Q Please send me the DEC Professional and PC Week reviews. I 

□ Please send me information on your free 30-day evaluation ' 
of VTERM/220, VTERM 111 and VTERM/4010. | 

I NAME TITLE j 

I COMPANY I 

I ADDRESS I 

I CITY STATE ZIP I 

PHONE NUMBER 

I Write: Coefficient Systems Corporation i 

' 611 Broadway, New York, N.Y. 10012 ' 


or call (212) 777-6707 ext 301 

FAX: (212) 228-3137 TELEX: 6503156498 

'VTERM refers to VTERM/230, VTERM III and VTERM 4010 from CoeHicieni Syitems Corporation. 
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Improve your 
company's 
public image. 

$285. 



For $285, you cxjuld buy yourself a new suit. Or 
you could enroll in a public-spealdng course. But, if 
you really want to improve your image, itls better 
yet to tafe the same $285 and buy a copy of Lotus® 
Freelance* Plus from Software Spectrum. 

\bu see, combined with the ri^t hardware. 
Freelance Plus can produce ptesentauon-quality 
graphics to make your messages come alive with 
color and daiity. Wiether you need charts, lists, 
maps, diagrams, drawing or a mbcture of these on a 
page. Freebee Plus willmake sure your message 
gets the attention it deserves. 


And when you buy Freelance Plus from 
Software Spectrum, we’ll also see to it you get the 
attention you deserve. Because from same^y 
shipment to knowledgeable, professional sales- 
pe^le, you’ll find Sotwate Spectmm is the most 
reli^le, responsive source in the industry. 

So if you’d like a hand in putting your best 
foot forward, find out more about Freel^ce Plus. 
Just call us at 1-800-367-0687* for mote details or 
to open a corporate account. 

Software Spectrum 



12255 GreenviDe Avenue, Dallas, Tfexas 75243. 'In Illinois, Indiana, Michigan or Wisconsin, call 1-800-445-6454. 

lixus and Fredance are registoed oadeniarks of Locus Devdofxnent Corporation. 
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PRODUCTIVITY 

■ ENVIRONMENTS 


solved. To WAKEUP.EXE, the VioSet- 
CurPos function is said to be “imported. ” 
When you run WAKEUP.EXE under 
OS/2, OS^ loads the program into memo- 
ry and looks in the .EXE file to determine 
what imported functions it references. One 


■ The process of dynamic 
linking is generalized in 
OS/2 and allows the 
operating system to be 
easily expanded and 
enhanced. 


of them is VioSetCurPos, which is located 
in the VIOCALLS dynamic link module. 
This is the file VIOCALLS.DLL, one of 
the many files that make up OS/2. The 
VioSetCurPos function is said to be "ex- 
ported” from VIOCALLS. 

Because WAKEUP contains a call to 
VioSetCurPos, OS/2 allocates a block of 
memory for the VIOCALLS.DLL code 
segment that contains the VioSetCurPos 
function. The address of the function with- 
in VIOCALLS is then inserted into 
WAKEUP’s call to the function. Thus, 
when WAKEUP is rtmning and calls the 
VioSetCurPos function, control passes di- 
rectly to the VIOCALLS module without 
any intermediary code. 

This process of dynamic linking is gen- 
eralized in OS/2 and allows the operating 
system to be easily expanded and en- 
hanced. For example, the Presentation 
Manager component of OS/2 1 . 1 will be 
little more than a set of new dynamic link 
libraries. 

EXFUIRINC THE XXE FILE As you 
might expect, support of dynamic linking 
means that the format of OS/2 .EXE files 
must be somewhat more complex than that 
of DOS .EXE files. In my next column 
we’ll explore OS/2 .EXE files by writing a 
simple OS/2 hex dump program and 
dumping the contents of .EXE and .DLL 
files. [iS 


ACCOUNTING AT ITS BEST! 


Professional Accounting Systems 
FOR PC-DOS-K- & MS-DOS-:;- 
COMPARE AI\ID SAVE 



Featuring our 
Newest Addition 



Look UP Windows 


They appear on each application 
listed below. 

All 

for the 
Price of 


S 1 3959 


Includes: General Ledger, Accounts 
Receivable, Accounts Payable, 
Order Entry/Invoicing, Inventory & 
Payroll. 

1 . Menu Driven with 2 help references. 

2. Multi Company & Multi Departments 
with ledger consolidation. 

3. Report Generator/User designed 
financial reports. 

4. Prints checks, statements, W2's 
and Invoices. 

5. Complete audit trail. 

6. Fully integrated or stand alone. 

7. Up to 1 5 alphanumerics for Account 
Numbers. 

8. Sample data files included. 

500 page documentation Included with 
worksheets. 

30 Day Money Back Guarantee — 
Restocking Fee Applicable 


‘'There was hardly any contest for the Best 
Buy of the Year in application software. 
ACT 1 must be judged against others costing 
more than ten times the pnce.” 

Mr. Stan Veit 
Editor & Publisher 
Computer Shopper Magazine 

"We have tried OAC and TAS. They now 
cottect duet on our shelves because they do 
not compare Co ACT 1.” 

Mr. Tern Atkinson 

President 

York X-Ray. Inc. 

"We have used both BPI and Peachtree. 
Your ACT 1 and ACT S outperform both of 
them." 

Mr. Patriek Bon}aniin 

Beryes Business Center 


^ Cougar Mountain Software 

P.O. Box 6686 * Boise. Idaho 63707 

Please rush me one 
S1 39.90 plusS&H 
Idaho residents add 5% sales tax 
Shipping & Handling 

□ Check □ Money Orcter 

□ MasterCard □ VISA 

□ AMEX ($1.50 extra} 


ACT 1 series is UPGRADEABLE to 
Cougar's ACT 2 senes, which has record 
and file locking for operating on Network 
systems. ACT 1 data files are automatically 
compatible for ACT 2. 


COUGAR 
M MOUNTAIN s 

S-O.F.T-W-A.R.E. 

2609 Kootenai 8oi 6886, Bose. 10 83707. 206-344.2940 
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1 St Address 



City_ 

Stats- 


-.Zip- 


Phone 

Specify whether SVe* or disk 
required 


|SignBture_ 


CALL 800 - 344-2540 

The discerning USERS did it again. They voted ACT '1 
the Best Buy of the Year. 2 consecutive years. 
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Why this publication 
and marc than 1,200 

others let us go over 
theirbooks 

onceayean 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub- 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be- 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor- 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad- 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

INTELLIGENCE 


^BPA 



MacUser 


Seconds Never Looked So Good! 


ttract potential customers, distributors, 
and vendors with our tastefully 
designed reprints. Revitalize your arti- 
cle with front page coverage from one of the 
world’s leading computer magazines. 

Ziff-Davis reprints are concisely reformatted 
on 80 pound coated paper and printed from full 


color to black and white.* 

To find out how you can have your article 
reprinted, call or write today. 

Jennifer Locke-Reprints Manager, 

Ziff-Davis Publishing Company, One 
Park Avenue, New York, NY 10016, 

(212) 503-5447. 




'minimum order 500 reprints. 



^ Setect a tax rate 
from a window you 
set up yourseif. 
Abrtixas calculates 
your taxes, freight, 
commissions and 
balances 
instantaneously. 

If you^ not con- 
vinced, pull down 
the onscreen cal- 
culator and check 
your numbers. 


No debits, no 
credits — Abraxas 
does the accounting 
automatically. 

Post as much as 
you want to as 
many accounts as 
you want by name 
— not number. 
Abraxas generates 
an accurate, de- 
tailed protected 
audit trail! 



your Payroll, Rentals and Debt, Reverses 
and Adjusts and even Dials your Phone — 
Automatically! Track Sales Leads, Meetings 
and Tasks, maintain an incredibly sophisticated 
Mailing List. More than 250 Reports with 
User-Defined Levels of Detail. 


A/R, A/P, General Ledger, Sales, Point-Of- 
Sales, Inventory, Payroll, Rental Property, 
Notes, Office Utilities, Checkbook (Cash 
Receipts and Disbursements) in one 
for $695. 


The first truly “transparent’ Business 
Management/Sales/ Accounting Software 
available for the PC. 

You enter Checks, Deposits, Invoices and 
Credits. Write-up Proposals, Sales Agree- 
ments, use our Point-Of-Sales. Pick Clients 
off Scrolling Windows, Deposits from the 
Check Register, Dates from the Calendar, Pop 
up the Calculator, the Rotary File, Aging 
Windows. Abraxas Debits and Credits your 
Journals and Ledgers in Real-Time, Accrues 


ApTECH Inc. 

P.O. Box 2366 
Binghamton, NY 13902 

CIRCLE 185 ON READER SERVICE CARD 
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The power 

PROGRAMMING 

LIBRARY 


— u 

m: 

Using the 121 option to create your own Power Programming library of MASM procedures 
and subroutines; and some pressing questions answered. 


T he "Power Programming Library" 
table printed here lists the assembler 
code procedures and subroutines 
that have been published in the first ten 
Power Programming columns. \lf you're 
missing any issues, the files can be down- 
loaded by modem from the PC Magazine 
Interactive Reader Service. — Ed. | If you 
haven't done so already, you should as- 
semble all of the subroutines and place 
them in a library called PP.LIB. Figure I 
shows the commands needed and the li- 
brary response. We’ll be using these rou- 
tines, and others yet to be published, ex- 
tensively during the coming year. 

Use of the /ZI switch, as shown in Fig- 
ure I , causes MASM to place certain de- 
bugging information into the object mod- 
ules. This debugging information can be 
used by Microsoft’s CodeView to display 
the source code associated with the ma- 
chine code while you are debugging. Al- 
though it causes the final executable 
(.EXE) file for your program to be some- 
what larger, use of the /ZI switch does not 
increase a program’s runtime memory re- 
quirements — the debugging information 
sits at the very end of the .EXE file and is 
not loaded into memory by the normal 
MS-DOS program loader. 

ERRATA In the program SHOWENV 
.ASM, which was published on page 352 
of the January 12, 1988, issue, the closing 
single-quote marks (’) somehow got 
dropped during the production process on 
the lines labeled msgl and msg2 in seg- 
ment -DATA. 

The comments for the ITOA. ASM and 


LTOA.ASM routines, published in the 
Power Programming column of February 
29, 1988, stated that the buffers that will 
receive the converted ASCII string (point- 
ed to by registers DS:SI) should be at least 
6 and 1 1 bytes long, respectively. This is 
true enough for any radix of ten or greater. 
However, if you wish to use a lower radix 
with these conversion routines, you should 
provide appropriately longer buffers. For 
example, in the extreme case, where you 
are convening to ASCII strings with a ra- 
dix of two. you should provide a 16-byte 
buffer for fTOA and a buffer of 32 bytes 
forLTOA. 


In the January 26. 1988, issue there are 
three errors in the next-to-last paragraph of 
page 322 (the paragraph beginning, 
“Next, it determines. . .’’). The two ref- 
erences to GETENV in this paragraph 
should have been to PUTENV, and the ad- 
dress SP : 002CH should have been 
PSP : 002CH (i.e., offset 002CH from the 
beginning of the program segment prefix). 

POWER PROGRAMMING MAIL 

PC Magazine readers are a friendly and 
communicative bunch. Since this column 
started, I have been receiving three to five 
e-mail messages and letters a day with sug- 
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Name 

Function 

Issue 

ARGC.ASM 

Count command line arguments 

Dec. 22. 1987 

ARGV.ASM 

Get address of command line argument 

Dec. 22. 1987 

GETENV.ASM 

Get address of environment string 

Jan. 12. 1988 

PUTENV.ASM 

Add string to environment 

Jan. 26. 1986 

ATOl.ASM 

Convert ASCII to 16-bit integer 

Feb. 16. 1988 

ATOL.ASM 

Convert ASCII to 32-bit integer 

Feb. 16. 1988 

ITOA.ASM 

Convert 16-bit integer to ASCII 

Feb. 29. 1988 

LTOA.ASM 

Convert 32-bit integer to ASCII 

Feb. 29.1988 

LCVT.ASM 

Formatted-binary-to-ASCII conversion 

Apr. 12. 1988 

HTOL.ASM 

Convert hex ASCII to 32-bit integer 

Apr. 12. 1988 

The general-purpose MASM subroutines and procedures that have been published in 

Power Programming columns, and where to find them. 
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gestions, questions, and comments about 
the column and its program's. Here is a se- 
lection from among those of general inter- 
est, together with my answers. (A5 these' 
letters were posted electronically, the cor- 
respondents’ city and state of residence 
are not indicated. — Ed . ) 


B-TREESINC 

I am trying to learn C programming via the 
infamous bootstrap method; 1 am using 
Turbo C. My current problem has to do 
with creating B-tree/ISAM files. I need 
help with the nitty-gritty code, not with ab- 
stract generalities. 1 want to create files 
that will provide random access to ele- 
ments of data. 1 also need help with read- 
ing and writing into and out of these files. 1 
have about a dozen books on C and data 
structures, none of which help. 

Frank Beer 

Management of B-tree indexed files is a 
complex subject. There are a number of 
good commercial library packages avail- 


able to do the job, such as Btrieve, from 
Softcraft, and c-tree./rowi FairCom. Pro- 
grammer's Connection, a well-respected 
mail-order distributor (tel.: (8(X)) 336- 
1166), lists over 100 C utility and library 
packages in its catalog, many of which 
provide you with Junctions for indexed file 
access. 

Of course, if you really want to write 
your own B-tree indexed file management 
routines, the necessary research into B- 
tree techniques will be both interesting and 
educational. A good starting point is the 
venerable book Algorithms + Data Struc- 
tures = Programs, by Niklaus Wirth, pub- 
lished by Prentice-Hall. You should be 
able to find it in any good technical or col- 
lege bookstore. 

The main question, which only you can 
decide, is whether you have time (and can 
afford) to reinvent the wheel, or whether 
your time would be more efficiently spent if 
you buy someone else’s library and con- 
centrate your efforts on the design of your 
application and its user interface. 


WHICH C COMPILER? 

I need to buy a C compiler, and my budget 
points me toward either Quick C or Turbo 
C. My impression is that Turbo C may be 
faster, more optimizing, and may offer 
more to the experienced user, while Quick 
C may offer more features for the beginner 
(like me), such as its on-line help and de- 
bugging environment. Any feelings on 
this? Should 1 shop only on price? Which 
compiler has better documentation? 

Second, will my old Microsoft 
MASM, Version 1.25, work for the pre- 
liminaries, or should I file it with my old 
WordStar! 

John Intorcio 

The MASM question is easy to dispose of: 
update that rascal as soon as possible! The 
current versions of MASM are several 
times faster and more powerful than the 
version you are using, the documentation 
has improved immensely, and MASM 5.0 
now comes with CodeView — Microsoft’s 
nifty window-oriented mixed-language de- 
bugger. 

Which C compiler to get is a tougher 
call. I happen to like the Turbo C user in- 
terface a lot better than Quick C’s: it’s 
more visually attractive, the key assign- 
ments are more intuitive, the error window 
shows you more than one error at a time, 
and so forth. The only (minor) factor 
weighing against Turbo C in this area is its 
complete lack of mouse support. 

So far as generating code goes, / have 
not been convinced that either compiler of- 
fers any great advantage over the other. 
QuickC’ s graphics library , debugger, and 
compatibility with Microsoft C 5.0 would 
probably carry the day here. Borland is 
promising a Turbo C debugger ‘ 'real soon 
now, ‘ ’ but since Borland’s compiler tech- 
nology is acquired rather than internally 
developed (Turbo C is actually a repack- 
aging of Wizard C, for example, and Tur- 
bo Pascal appears to be derived directly 
from a European compiler called COM- 
PAS Pascal), it’s hard to know whether it 
can deliver on this promise in a timely 
fashion. 

As for documentation, the Turbo C 
manuals are comparatively weak, except 
for one very nice section designed for the 
Turbo Pascal programmer who is trying to 
learn C. The Turbo runtime library man- 


OMASN 

OMASM 

OMASH 

OHASM 

OHASM 

OMASM 

OMASM 

OMASM 

OMASM 

OMASM 

OLIB 


/ZI ARGC; 
/ZI ARGV; 
/ZZ GETBNV; 
/ZI PUTBNV; 
/ZI ATOI; 
/ZI ATOL; 
/ZI ITOA; 
/ZI LTOA; 
/ZI LCVTj 
/ZI HTOL; 
<Enter> 


<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 


Microsoft (R) Library Manager version 3.08 

Copyright (C) Microsoft Corp. 1983-1987 All Rights Reserved 


Library name: PP <Enter> 

Library does not exist. Create? Y <Enter> 
•fARGC & <Enter> 

<Enter> 

& <Enter> 

& <Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 

<Enter> 


Operations : 
operations x 
Operations : 
Operations x 
operations: 
operations : 
Operations : 
operations: 
Operations: 
operations: 


4'ARGV & 
+GETENV 
+PUTENV 
+ATOI 6 
+ATOL & 
+ITOA & 
+LTOA & 
+LCVT 6 
+HTOL 


<Enter>Li8t file: <Enter> 


C> 


Figure 1 : Building the library PP.UB. The /ZI switch causes MASM to include debugging 
information /or CodeView in the resulting object file. 
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Save valuable time Jk 

every day with f 
the RANDOM information processor 



PROBLEM: 

With all the software tools available, it 
is surpising that an important need has 
been overlooked— a way to deal with 
the countless bits of RANDOM 
information you spend hours with every 
day. As a renilt, you are losing valuable 
time and making decisions with 
incomplete information. 

SOLUTION: 

Tornado— the RANDOM information 
processor. The productivity 
software package for your PC that 
works wonders. 



you are a busine^ executive, consultant, 
engineer, or in any other profession, you need 
Tornado— it will save you endless time and 
effort every day — guaranteed — or your money 
back. Here is how it works: 

■ Information Windows 

With Tornado, you process information in 
stacks of supeifast ‘"intelligent’' windows— 
several on your screen at once. You type into 
the windows; interconnect and prioritize them; 
and scan through them in remarkable ways. | 

■ Free Form I 

Tornado is FREE-FORM. It works the way 
you think. To start a new window you just I 
press N, and enter information. No file names. 

No extra keystrokes. To 
retrieve information you just 
press G (for (}et), with any 
word or phrase— youll watch 
Tornado zip throu^ your 
windowrs like lightning linking 
and opening those requested. 
You can even flip through 
your windows with the arrow 
keys and watch them instantly 
pik up and lift away. These 
are just three of 18 easy but 
pov^ul features. 


, “Excellent Excellent Excellent ExceHenl” 
[ /Y' World, Patrick Marshal! 


“one of the niftiest ... proems I've ever seen.' 
BYTE, Jeny Poumcllc 


“Excellent value" 
InfoWorld, Review Board 


, “Editors Choice" 
PC Maga/inc 


“simple ... s^rfast" 

I New York Times, Diment 


can start "Tomado-ing" in 15 minutes— not 15 
days. And that^ a pretty good deal since 
Tornado can save you an hour every day! 

■ Productivity Tool 

To reach your goids, you need took that 
maximize your productivity and help you make 
your best decisions. Tornado fits the bill 
perfectly. In fact coiporate user surveys show 
you may well use Tornado more than any 
other software package! Order today nskTiee. 


ONLY 

Just *149’* with the valuable 
“Tornado Library” 

30-DAY MONEY-BACK GUARANTEE 
(When ordered direct) 


■ New Concept 

Tornado is a superfast new way to deal with an 
important type of information. Tornado will 
not only let you be more productive, it will 
help you maike the decisions you need to reach 
your goals. Did you ever realize that over half 
the information you deal with is the RANDOM 
type? Not databases — not spreadsheets — not 
long documents— but the type scattered around 
your workplace and in your head. Yet 
amazingly, until now there was no great 
software to help you— the tools were either too 
structured or without organization. But now, at 
last, there is a quick and easy solution— 
Tornado — acclaimed by rave reviews and 
accepted by corporations nationwide. Whether 


■ Space Station 

Tom^o is being used on the 
complex US Space Station 
proj^ — but it does simple 
things too: When Harry calls 
you on the phone, in two 
se(X)nds flat you'll display the 
six windows on Harry before 
he finishes his first sentence! No more 
embarrassing pauses or scrambling for 
information. Tornado is so versatile 
you can: write and print a letter faster 
than ever, track things to do; edit 
electronic mail; and plan a project or 
event— quickly and easily. You can 
even buUd a sophistical^ 
“knowledge" base — or an unstructured data base — 
without programming. And that's not all. Track phone 
conversations, numbers, sales leads, and all your other 
RANDOM iriformation. With the new option you get a 
“Library" of windows containing: free-form c^ndar, 
project planner, grid maker, city/state/area code/time 
zone translator, and much more. On a portable, 
Tornado is your ideal moving office. of all, you 
tailor Tom^o to your own needs— easily! 

■ 25,000 WMows 

Instead of one window or ten, imagine up to 25,0(X)! 
like extra memory.. .for your brain! The uses are endless. 
If you can “type" it — you can “Tornado" it. And because 
it's memory resident (if you choose) you can quickly 
jump in from other programs— even move information 
between them. All this power, yet reviewers agree you 


To order caO: 


(800) 342-5930 

Techidcal questions & NJ: (201) 342-0518 
24 hr. modem: (201) 342-8101 


□ YES, send me copies of 

Tornado at S99.9S each plus 

$3.50 shipping or copies 

of Tom^o with Library at S 149.95 
plus $3.50 shipping. ($10 shipping 
outside USA & Canada). NJ 
residents add 6% tax. No purchase 
orders. To order, mail coupon or 
call (800) 342-5930. 

Payment: VISA MC Check 

Credit Card Expiration 

Card #. 


FEATURES: free-form A predefined windows, saolling within window, import & export to files & 
screens, cut & paste, auto word wrap, time & date stamp, move & join & dup windows, mono or selectable color, definable Hot-key 
or non-resident, unloadable, LAN support, context help, extended ASCI I. smart fully adjustable windows, parallel text processing, 
progressive resolution and ‘and-or-nol"likc searching without keywords, and more COMPATIBITLITY: IBM-PC/ XT/ AT; PS2 
and compatibles; mono, CCA. 80 col EGA, and Hercules displays; 60K minimum RAM; 3.5'di$k on request. CAPACITY: Up to 
500 windows per pile - 50 piles. Not copy protected. 



O 1987 Micro Logic. European marketing by Atlantex Inc. (203) 655-6980. Trademarks; IBM-PC/XT/AT/PS2 • IBM 


“For students, Microsoft^ QuickC^ 
is the ultimate programming 
environment’.’ 

“For my research work it gives me 
an all-in-one product for develop- 
ment, while providing interlanguage 
calling as well as compatibility with 
Microsoft C5.0.’’ 

Dr. Kent Chamberlin, University of New Hampshire, 

Department of Electrical and Computer Engineering. 


“]Mth its integrated debugging and 
on-line help, Microsoft Qui(^C was 
the clear choice as the standard C 
compiler for our courses’.’ 

Greg Tinfow, R & D Engineer, Smart Product Design 

Laboratory, Stanford University. 

“QuickC’s built-in graphics, 
debugger and superb on-line help are 
formidable features to overcome’.’ 

PC AI Magazine (comparing QuickC to Turbo C),Fall 

1987, by Brian Flamig, reprinted with permission. 




“If you are new to C, Microsoft 
QuickC can make the difference 
between learning C and giving up in 
frustration!’ 

Jim Nech, President, Houston Area League of PC 

Users (HAL PC). 

“QuickC is better than Turbo C.® 

It does everything that Turbo C does, 
and then some, incorporating very 
good debugging support that is totally 
absent from Turbo C’.’ 

Alan Holub, Columnist, 

Dr. Dobb’s Journal, October 1987. 


Not bad, for a $99 compiler. 

CaU (800) 541-1261, Dept. D66 and 
we’ll send you a free information 
packet, including details of how to 
obtain a Turbol^cal® to Microsoft 
QuickC translator program. 

And to make QuickC even more 
irresistible, how does a 30 day moneys 
back guarantee 
grab you? 


MknHoft is a registered tiademark and QuickC 
is a trademark of Microsoft Corporation. 

Dirbo C and TiirboPbscal are registered 
trademarks of Borland International, Inc. 

Offer valid in the SO United States only. 
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ual is poorly organized and doesn't come 
within light years of the Microsoft docu- 
mentation . Microsoft has poured enor- 
mous effort into upgrading its documenta- 
tion over several generations of their 
mainline Microsoft C compiler, and the 
Quick C manuals have really benefited 
from this effort. 


WRITING TSRs 

I have a problem with a TSR program I’m 
writing as an experiment. I’m using 
MASM 5.0, DOS 3.3, and an IBM PC- 
XT. My program hooks interrupt 09h 
(keybo^ interrupt) and checks for a hot- 
key (Ctrl- -) to pop up. If the key is detect- 
ed, a message appears on the screen. My 
problem is writing the message. 1 tried to 
use DOS interrupt 2 1 h , function 09h , but it 
hangs every time. 1 got the program to 
work using BIOS calls, however. I can get 
interrupt 2lh calls to work in the initializa- 
tion part of my program, but once I’m in- 
side my interrupt handler, it goes off into 
outer space when it tries to return. 

Jim Ratti 

The basic problem lies not in your code but 
in the fact that MS-DOS was designed to 
be a single-tasking, single-user operating 
system. The majority of the MS-DOS ker- 
nel is not “reentrant." That's to say, it 
cannot be called by an interrupt handler if 
it was already executing at the time the in- 
terrupt occurred. 

For example, imagine that an applica- 
tion has called MS-DOS to perform a file 
function, the file operation is in progress, 
an interrupt occurs, and a program that is 
invoked by the interrupt also calls DOS to 
request a file function. Instant disaster! 
DOS's stacks and internal variables get 
bashed, the context of the original file op- 
eration function call is lost, and a crash is 
almost certain to follow. 

There are a variety of ways to get 
aroiuut these reentrancy problems, most of 
which involve use of semidocumented or 
undocumented MS-DOS Junction calls and 
internal flags. Most or all of the necessary 
techniques have been presented in the 
body of the source code for the various 
' 'pop-up utilities' ' that have appeared in 
PC Magazine's Productivity section over 
the last year. Programmer’s Journal ran 
some nice articles on TSR programming in 
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1987, the ms. dos! secrets conference on 
BIX is a gold mine of TSR information, and 
the new MS-DOS Encyclopedia (Micro- 
soft Press. 1987) contains a detailed chap- 
ter on writing TSRs, complete with a work- 
ing example. Finally, you might find one 
or both of the following books to be help- 
ful: Turbo C Memory Resident Utilities, 
Screen I/O, and Programming Tech- 
niques, by Al Stevens (MIS Press, Port- 
land. Ore.. 1987, ISBN 0-943518-35-0); 
Performance Programming Under MS- 
DOS, by Michael J. Young (Sybex Books. 
San Francisco, Calif., 1987, ISBN 0- 
89588-420-8). Both books contain exten- 
sive information on writing TSRs. 


CORNUCOPU OF QUERIES 

Joel A. Charbonnet, Jr., submitted a 
lengthy list of worthy questions. I've ar- 
ranged them and provided a reply to each 
individually, below. 

Q. To which audience is your column di- 
rected, a novice or an experienced C and 
assembler programmer? 

A . I guess Tm still working this out to some 


■ Programmers are 
drooling over the 80386, 
which has segments as 
large as 4 gigabytes, and 
six segment registers, 
to boot. 


extent, but my mental image of the typical 
Power Programming reader is either (l)a 
programmer with some Pascal or BASIC 
experience who wishes to learn C, (2) a C 
programmer who wants to learn some- 
thing about assembly language, or (3) an 
assembly language programmer who 
needs additional tools for his work and 
wants to pick up some information about 
higher-level, structured languages at the 
same time. This is why I have tried to pre- 
sent C and MASM programming topics in 
parallel: the C programmer can use his C 


experience as a stepping stone to under- 
standing the MASM routines, the MASM 
programmer can do the same in the other 
direction, and the BASIC or Pascal pro- 
grammer can pick his poison! 

Q. In "Building on a Sound Structure” 
(Power Programming, Decembers, 1987) 
you stated, "... the maximum amount 
of memory that it [a program] can address 
simultaneously is 256K.” Is this because 
one has only four segment registers to use 
and each one can access only 64K? 

A. That's right. Incidentally, this gives 
you some idea why programmers are 
drooling over the 80386. which has seg- 
ments as large as 4 gigabytes, and six seg- 
ment registers, to boot. 

Q. In the same issue, you wrote, “A mini- 
mum of three segments must be declared 
in an .EXE program: a code segment, a 
data segment, and a stack segment. ’ ’ Does 
each one have to be a unique segment? If 
this is true, then a minimum of I92K is 
needed to run even the smallest of .EXE 
programs. Am 1 understanding this cor- 
rectly? 

A. Here we are getting into some confu- 
sion between the ' 'logical, ' ' named seg- 
ments as they exist in source code for a 
program, and the physical segments that 
exist at runtime. Each physical segment 
need not occupy 64K — it can be as small as 
•/ byte — but each is addressed indepen- 
dently by placing its base paragraph ad- 
dress in a segment register. 

Q. What exactly do “Groups” do for us? 
What happens if you don’t specify 
“DGROUP”? Are there any other specii 
Group names? 

A. The declaration of a “Group" allows 
several different logical segments to be ad- 
dressed from the same physical segment 
base address. In other words, you can use 
different segment names in order to force 
the linker to group certain code or data to- 
gether, thus suiting the structural require- 
ments of your program, and then declare 
the segments as a Group so that the code 
or data in each can be accessed without 
the need to change the contents of a seg- 
ment register. Of course, all the logical 
segments in a Group must fit within a phys- 
ical 64K segment or the linker will issue an 
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error message and your program will not 
execute properly. 

DGROUP is a name used by the Micro- 
soft compilers (and linker) to designate the 
segment that holds the "near data" (ac- 
cessed through segment register DS) and 
the program's stack and local heap. If you 
are programming purely in MASM for 
MS-DOS, you can ignore it; however, if 
you wish to mix MASM atut C routines, 
proper use of DGROUP is essential. 
DGROUP also has specific significance 
under OSI2 and Windows, where it re- 
ceives special treatment from the system 
loader, which brings programs into mem- 
ory for e.xecution. I’ll discuss this subject 
in more detail in future columns. 

Q. What do the "Combine Type" and 
"Class" names do for us? Can they be ig- 
nored? 

A. The optional "Combine Type" in a 
segment declaration controls the way the 
linker lumps together segments with the 
same name that are found in different ob- 
ject modules. For example, logical seg- 
ments with the same name and the ' 'pub- 
lic" attribute are concatenated together in 
the .same physical segment, while seg- 
ments with the "common" attribute are 
overlapped so that they all have the same 
base address. 

In addition to the control you can exert 
with segment names and the order of seg- 
ment declaration, "Class" names allow 
another level of control over segment or- 
dering by the linker. For example, once 
the linker has collected all logical seg- 
ments with the same name together ac- 
cording to their combine type, it then ar- 
ranges differently named segments with 
the same class name so that they are adja- 
cent in memory. Chapter 5 of the MASM 
5.0 Programmer’s Guide contains a very 
nice discussion of segment naming, seg- 
ment attributes, groups, and classes. 

Q. What is “ASSUME” used for? 

A. The ASSUME directive notifies the as- 
sembler which segment registers you are 
using to address which named segments. 
This allows the assembler to generate seg- 
ment overrides automatically when they 
are needed, and to warn you when you ref- 
erence a label or variable that can't be 
reached with any of the current segment 


register contents. Note that ASSUME does 
not generate any code! You have to load 
the segment register with the correct value 
with separate, explicit instruction state- 
ments, as,fore.xample: 
mov ax , _DATA 
mov ds,ax 
assume ds : DATA 

Q. In “Parsing Routines in C and Assem- 
bler” (Power Programming, December 
22, 1987), I believe there is a typo in the 
code on page 367. What appears as 

argvS: mov ax,3e0eh 

int 21h 

should be 

mov ah,30h 
int 21h 

Is this correct? 

A. My code is (in this case, at least) cor- 
rect. The instruction 

mov ax,3(l00h 

places 30h in AH and 00 in AL. This covers 
the case of MS-DOS. Versions / .x, where 

■ DGROUP has specific 
significance under OS/2 
and Windows, where it 
receives special treatment 
from the system loader. 

function 30h is not a defined function sup- 
ported by the operating system. When MS- 
DOS 1 .0 cmd I . I are called with an illegal 
fimction number, they simply return to the 
calling program with all registers un- 
changed. Initializing register AL to zero 
before making the function 30h call en- 
sures that your program won't be misled 
uruler MS-DOS I .\by some spurious val- 
ue that just happened to be in register AL 
prior to the call . 

Q. In “Examining the MS-DOS Environ- 
ment” (Power Programming, January 12, 


1988), you wrote “When one program 
(the parent) uses the MS-DOS EXEC 
function to launch another program (the 
child), it must provide, as one of the pa- 
rameters, a pointer to an environment 
block.” Does the parent just randomly 
choose a place for an environment block? 
A. The parent program can build a new 
environment block anywhere it wants and 
can pass the pointer to it, so long as the 
new environment is paragraph-aligned 
(i.e., its address is evenly divisible by 16). 
Most of the lime, though, the parem simply 
passes a zero pointer for the environment, 
so that the child inherits a copy of the par- 
em' s environment. 

Q. Does the parent randomly put informa- 
tion into this environment block or is it 
empty? 

At. If the parent program builds a new en- 
vironment block to pass to the child pro- 
gram, it should take care that the new envi- 
ronment looks like the one that would be 
provided by COMMAND .COM if the child 
program was run directly by typing its 
name at the MS-DOS prompt. In most 
cases, if the parent wants to pass informa- 
tion through the environment, it should 
simply append this information to a copy cf 
its own environment and pass a pointer to 
the modified copy. The parent should nev- 
er pass an ‘ 'empty' ' environment to a 
child, because this would make it impossi- 
ble (or very difficult) for the child to load 
and execute a secondary copy of COM- 
MAND.COM (since it would be missing 
the PATH and COMSPEC environment 
variables). 

Q. Is the parent passing a pointer to a pre- 
existing environment block? If so, why 
can’t the child update it, since the child has 
a pointer to that environment block? 

A. In every case, MS-DOS copies the 
block supplied by the parem. or the par- 
em' s own environment, to a newly allocat- 
ed block of memory and supplies the child 
program with a poimer to the new block. 
Thus, the child program never has direct 
access to the parent's environment. 

Q, Who determines where to place the en- 
vironment block for the child program? 

A. MS-DOS, in its infinite wisdom, de- 
cides where to place the environmem for 
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UNLEASH YOUR 80386! 


Y(XJr80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing of the clock speed from 8 to 1 6 MHz. 
The new MicroVi^y products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 1 6 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1 1 67 numeric coprocessor chip 
set. They include a family of MicroWay 


80386 compilers that njn in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new theol- 
ogies include: 

• An increase in addressable memory 
from 640K to 4 gigabytes using 
DOS or Unix. 

• A 1 2 fold increase in the speed of 32 bit 
integer arithmetic. 

• A 4 to 1 6 fold increase in floating point 


speed over the 80387/80287 numeric 
coprocessors. 

Equally important, whichever Micro- 
Way product you choose, you oan be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Dep^ment at 
617 - 746-7341 

After July 1988 call 508-746-7341 



MicroWay^ 

80386 Support 


MicroWay 80386 Compilers 

NDP Fortran-386 and NDP C-386 are glob£«y 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
inducting the 80287. 80387 and mW1 1 67. They 
generate mainframe quality optimized code and 
are syntactrcally and operationally compatible to 
the Berkeley 42 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
vrhere necessary to make it easy to port pro- 
grams written with Microsoft C ex Fortran and 
R/M Fortran. 

The compilers are presently available in two 
fcxmats: Mkxopxxt Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay wfll port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 60386 versions 
becxxne available 

The key to addressing more than 640 kbytes 
is the use of 32‘bit integers to address arrays. 
NDP Fbrtran-386 generates 32-bit ccxie which 
executes 3 to 8 times faster than the cxjrrent 
generation of 16-bit ccxnpilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to stexe 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effeertive utilizatkxi of the 
system data bus. 

An example of the benefit of excellent code is a 
32-bit matrix multiply. In this benchmark an NDP 
Fbrtran-366 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were njn cxi the same 80386 system. 
However, the 32-brt ccxje ran 7.5 times faster 
than the 1 6-brt code, and 58.5 times faster than 
the 16-bit ccxie executing cxi an IBM PC. 

NOP FORTHAN-ase"* $595 

NDP C-386“ $595 




MicroWlay Numerics 

The mW1167'* is a MkxoVi^y designed high 
speed numeric cx)proc»sscx th^ works with the 
80386. It plugs into a 121 pin “Weitek" scx:ket 
that is actually a super set of the 80387. This sex^ 
ket is availal^ cx) a number of motherboards 
and acceleratcxs irx:luding the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett F^ackard 
RS/^ and MicroVt^y Number Smasher 386. It 
ccxnbines the 64'bit Weitek 1 1 63/64 floating 
point multiplier/adder with a Weitek/Intel de- 
signed “glue chip". The mW1 1 67“ runs at 3.6 
MegaWhetstcxies (ccxnpiled with NDP Fortran- 
386) which is a factex of 16 faster than an AT arxl 
2 to 4 times faster than an 80387. 

mW1167 16MHz $1495 

mW1167 20MHz $1995 

Monoputer“ - The INMOS T800-20 Trans- 
puter is a 32-bit ccxnputercxiachip that features 
a built-in floating point coprocessex. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machiries. The Mcxxxxjter comes with 
either the 20 MHz T800 or the T414 (a T800 
withexit the NDP) arxl includes 2 megabytes of 
processex memory. Transputer language sup- 
pext from MicroWby irxdud^ Occam, C. FortTEVi, 
Paschal arxl Prolog. 

Monoputer T414-20 with 2 meg' . . .$1495 
Monoputer T800-20 with 2 meg' . . .$1995 
Quadputer“ can be purchased with 2, 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Ouadputers can be c^ed togerther 
to buik) arbitrartiy fest parallel processing 
systems that are as fast or faster than today’s 
mainframes. A single T800 is as fast as an 
80386/mW1 167 combination! 

Biputer “ T800/T41 4 with 2 meg' . . . . $3495 
Qtiadputer4T414-20wlth4meg' ...$6000 
'Indudes Oexam 


80386 Multi-User Solutions 

AT8“ - This intelligent serial cxxitroler series is 
designed to harxtie 4 to 16 users In a Xenix or 
Unix environment with as littie as 3% degrada- 
tion In speed. It has been tested arxl approved by 
Compaq. Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80266 
and 80386 Xenix cx Unix based multi-user 
systems. 

AT4-4u8er8 $795 

ATS - 8 users $995 

AT16- 16 users $1295 

Phar Lap“ created the first tcxDls that make rt 
possible to develop 80386 applications which 
run urxler MS-DOS yet take advantage erf the fuH 
pc3wer of the 80386. These irx^lude an 80386 
monitcx/loader that runs the 80386 in profeded 
linear address mexJe, an assembler, linker arxl 
debugger. These tcxrfs are required for the MS- 
DOS version of the MicroWay NDP Ccxnpilers. 
Phar Lap Tools $495 

PC/AT ACCELERATORS 

2871Urbo-10 10 MHz $450 

287TUrbo-12 12 MHz $550 

287TUrboPfu8-1212MHz $629 

FASTCACHE-286 9 MHz $299 

FASTCACHE-286 12 MHz $399 

SUPERCACHE-286 $499 

MATH COPROCESSORS 

80387-20 20 MHz $795 

80387-16 16 MHz $495 

80287-10 10 MHz $349 

80287-8 8 MHz $259 

80287-6 61MHz $179 

6067-2 8 MHz $154 

8087 5 MHz $99 
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P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 
St. Laonards, NSW, Australia 02-439-6400 





BACKS UP PROTECTED 
SOFTWARE. 

The backup insurance you need to 
protect your software investment, 
COPY II PC makes a floppy backup 
of most protected software quickly 
and easily! 

RUNS PROTECTED 
SOFTWARE FROM VOUR 
HARD DISK. 

COPY II PC makes using your hard 
disk as convenient as it should be. 

Run some of the most popular business 
programs from your hard disk! 

’Regislersd owners may update lor $15 plus $3 s/h. 

Backup utilities also available for the 
Madntosh. 4pp/e II, Laser 128, Commodore 
64/128 end Atari ST. 


MINIMUM 

REQUIREMENTS: 

IBM PC, XT, AT, 256K jr and most com- 
patibles. One or two disk drives. 128K 
memory (all available memory fully sup- 
ported). Now supports 35" 720K drives, 
laptops, IBM PS/2 Models 30, 50 & 601 
To Order: call 503/244-6036, 8-5 
Wes t Coast time, M*F, with your 

in hand. Or send a check for 
$39^5 U.S. plus $3 s/h, $8 overseas. 
Questions: call 503/244-5782. 

$ 39.95 

CentmlPomt 

Software 

INCORPORATED 
• Founded m 19SI - 
9700 SW. Capitol Hwy. 
Portland,OR97219 


PC Toole Deloxel The most complete set of utilities ever; Now includes 
PC-Cache, undelete, unformat a hard disk, compress a hard disk, backup/restore 
a hard disk and a mini word processor Only $79 plus $3 s/h. 


CIRCLE 15S ON READER SERVICE CARD 



It copies 5V4 
and 3 V 2 inch 
diskettes all 
by itself. 


Just load your diskettes, 
press one button, and walk 
away. The Victory Auto- 
loader automatic^y copies 
diskettes operatinR staral- 
alone or attached to an 
IBNITC'* or Mountain* 
(XHnpatible system. 

Bulk cannisters allow fast, 
easy loading and unloading. 
Switching drives takes less 
than five minutes. 


Copy Different Formats, 
Flawlessly. 

Our Auto-Format-Analysis 
feature lets you copy differ- 
ent formats, including PSTZ*. 
The system tests for quality 
and accuracy, seating di^ into 
one of two output cannisters. 

No User-Required 
.‘Adjustments. 

The Autdoader's self-cali- 
bration and sim(^ diag- 
nostics for chet^g diive 
alignment allow you to main- 
tain the system without 
outside service. 

Call 1-800-421-0103. 

And ask about the Victory 
family of affordable dupli- 
cation systems — with 
serialization, copy protec- 
tion and custcmi label 
printing. 


VICTORY 
ENTERPRISES 

T^choolojv, Inc 

8910 Research Blvd., B2 
Austin. Texas 78'^ 
512-450-0801 


In Europe ai BFI: Pn (33.1) 46330137. 
ErvriUun (4P-S074) 27061. Londn 144-0 
»41-«166. Ml«i (30-2) 316716. 

* I KM PC 41)1] »e tndnnariu d 

bHrfTMUral Bumtu Madam Ccvpma A 
Mcwkm 16 a rtipiucrai mkrarii ^ 
MnunUa) CtnyMei; Inc 
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PRODUCTIVITY 

■ POWER PROGRAMMING 


the child program. (Almost always it’s im- 
mediately before the child’s program seg- 
ment prefix, at the base of the memory 
block holding the program’s code, data, 
and stack.) 

Q. Is the code for this environment passing 
and building in the parent process, the 
EXEC function, or MS-DOS? 

A. The code for environment building and 
passing is in the EXEC function (interrupt 
21h function 4Bh), which is logically a 


■ The parent simply 
passes a zero pointer for 
the environment, so that 
the child inherits a copy of 
the parent’s environment. 


part of the MS-DOS kernel. In some IBM 
versions of MS-DOS, however, the main 
part of the EXEC code is physically locat- 
ed (for inscrutable reasons) in the tran- 
sient portion of COMMAND.COM, which 
complicates things immensely for people 
who are trying to write a replacement MS- 
DOS ' 'shell' ’ or command processor. 


PC MAGAZINE'S IRS 

Could you find a friendly forum on Com- 
puServe that will let you deposit machine- 
readable code for your readers? If there’s a 
common problem with columns such as 
yours, it's the laborious task of entering 
each keystroke. Plus, a forum will give 
you a place to deposit corrections before 
your in-box overflows! 

Opher Banarie 

You can download all of the source code 
for this column from PC Magazine's dial- 
up bulletin board, the PC Magazine Inter- 
active Reader Service, at (212) 696-0630 
or (415) 598-9)00. Use 300, 1,200, or 
2,400 bps, 8 bits, no parity, I stop bit. I 
will also investigate making the code 
available on other information services 
such as CompuServe and will provide fur- 
ther details in future columns. CH 
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TOKEAPENANDPOINTIO 
ANY PARTOFTHIS rSQUARE 


OR MOVE YOUR HAND 
ALLOVERTHIS PAGE 


Why are we asking you to go through this 
little exercise? 

Tb show you a new PC input device called 
Ffelix, And to demonstrate how different it is from 
an ordinaiy mouse. 

Because as you may havie noticed, pushing 
a mouse around a big foam rubber pad isn't the 
most precise way to move a cursor on your screen. 

But with FfeUx, you move a miniature 
pointer through a 1' square. Which feels a lot more 
natural. And gives you 320 counts per inch precision. 
Whether you’re working with desktop publishing, 
CAD, or windowed programs, you’ll have total control. 
Down to the individual pixel. 

Fblbc gives you this control because, unlike 
a mouse, it’s an absolute device. It has a built-in 
microprocessor that automatically senses and 
adjusts to your screen size, so the relationship 
between the pointer on the square and the cursor 
on the screen is always the same.Tb find the top 
left comer of your screen, you pxtint to the top left 
comer of the squtire. Not off the pad or off your 
desk, like you do with a mouse. 

The same microprocessor also senses 
your htind speed. When you move slowly the sensi- 
tivity is adjusted to give you the highest level of 
precision. When you spe^ up FfeUx snaps into a 
high-speed mode that lets you cover the entire 
screen instantly 

Even the size is more precise. Ffelix is only 
6' square. Compare that to the space you need to 
leave clear for a mouse or digitizing p^. Ffelix is a lot 
more reliable, too. It’s a sealed unit that’s been tested 


QRCLE 221 ON READER SERVICE CARD 

LIGHtt^tlL OSOSOtristie Avenue, Emeiyvi^CA9^60d^(4I&S96-2S5a 
TheJbikMVig are reffisteredcavi unregistered trcuie7Tuirks(^th^ 
ponies Hsied: FkUx, Ikt Spots, Ughtgate, LAghtgc^ fnc; Lotus l-^ Lotus 
DetekpmerU Corp; AutoCAD, Autodesk Ina; Microscift Windmvs, Microsc^ 
Cceporrition; GEM, LHgital Research fnc Distributed in the US l^BonsUt 
Gates fngrurnSqftsd and these AutoCAD distributors CAD DistrUnUors, 
CADS<nare,C&ZDi^rUnUmgaTui Price Electronics. 


to 20 million cycles. Or 15 years normal operation. 

Ffelix. It’s only $199 (or $149 for the Mac -i- 
version). It’s Microsoft Bus Mouse compatible. Works 
superbly with applications running under Microsoft 
Windows and GEM. Comes bundled with exclusive 
power enhancement tools for Lotus 1-2-3 and AutoCAD. 
Plus a three-year warranty And a 30-day money-back 
trial offer. So if you’ve been waiting for 
the right pointing device, this is it Call 
us now and we’ll send you one. Or we’ll 
send you more information— includ- 
ing the name of your nearest dealer. 

ButcaU 1-800-426-5324 
now. Because now that Ffelix is 







TO ORDER. CALL TOLL FREE 1-800-5454-J0E 


Joe 

Smvadsheet 
NonoweryName. 
No Fancy Price. 


Lotus and 1-2-3 are registered trademarks 
of Lotus Development Corp 






100 % Lotus 


Joe Spreadsheet.’" 


Lotus Power for $49.50 
Available In SV." and SW disks. 


$49.50 


"Lotus®" is a lovely name. And we might have named 
our new spreadsheet Lily, or Orchid, or Daffodil. 

After all, it does what Lotus 1-2-3® does. It has a full 
8,192 rows by 256 columns. It reads and writes Lotus 
1-2-3 files, both versions lA and 2.01. Its macro language 
has complete Lotus 1-2-3 compatibility. It 
works with 1-2-3 add-ons, and has all 
the 1-2-3 functions and commands, 
even on the same keys. 

why name our new spreadsheet 
"? 

We wanted Lotus to have the pret- 
tiest name. For that price it should 
have something! 


Compatibility. 


HOLl RINEHART AND WINSTON 
111 FIFTH AVENUE. N.Y. N.Y 10003 
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PRODUCT I V I T Y 


■ DOUGLAS COBB AND STEVEN COBB 


Spreadsheet 

CLINIC 



Safeguarding macros from display and accidental deletion; canceling {onerror} statements; 
measuring print range width; showing the way back when you shell out to DOS. 


CANCEUNG {ONERROR) 

Canceling an {onerror} condition does not 
need to be as complex a procedure as that 
described by Anders Forssell in the Sep- 
tember 29, 1987. Spreadsheet Clinic. 
Forssell described the method he uses to 
cancel an {onerror} statement when the er- 
ror that is intended to be trapped does not 
occur. In such a case he routes the macro to 
a statement such as {onerror OK}. This 
statement cancels the previous {onerror} 
statement and instructs 1-2-3 to route the 
macro to the cell named OK if an error oc- 
curs. OK contains a command that does 
not affect the execution of the macro. 
Next, he routes the macro to a statement 
that deliberately causes an error. This error 
trips the new {onerror} .statement, which 
branches the macro to the innocuous com- 
mand in OK and cancels error trapping. 

There's a far simpler way. In your mac- 
ro, just include an {onerror} statement that 
does not have any arguments. When 1-2-3 
executes this command, it cancels any {on- 
error} condition that may be in force at the 
time and does not impose another. 

Here’s another little-known property of 
the {onerror} command: If an error trips an 
{onerror} command during the execution 
of a subroutine, 1-2-3 forgets that it is in a 
subroutine. Thus, instead of returning to 
the main macro when it reaches the end of 
the subroutine. 1-2-3 ends the execution of 
the macro. 

Loren Krienke 

San Diego, California 

Mr. Krienke is correci on both counts. 
While we’re on the subject of the {onerror} 


command, we'd like to point out a useful 
but seldom-used feature of the {onerror} 
command: its ability to record the error 
messages. If you include the name or ad- 
dress of a cell as the second argument of 
an {onerror} command, and an error trips 
that command, 1-2-3 will record the mes- 
sage that would have been displayed at the 
bottom of the screen in the cell specified by 
that argument. 

For example, the statement {onerror 
RESUME, ERRMSG} commands 1-2-3 to 
record the message for the error that trips 
it in the cell mimed ERRMSG. If you trip 
that statement by ty ping the name of a file 
that doesn’t exist after issuing the /File Re- 
trieve command. I -2-3 will enter the label 
’ ’’File does not e.xist’ ’ into ERRMSG, 

1-2-3'i ability to record these error 
messages makes it possible to create ’ ’con- 
ditional’ ’ {onerror} commands. The mac- 
ro shown in Figure I demonstrates this 
technique. This macro is designed to print 
the range you specify. Two principal 
things could go wrong during the execu- 
tion of this macro: the user could specify 
an invalid range, or there could he a prob- 


lem with the printer. The {onerror} routine 
in this macro catches both errors and re- 
routes the macro differently for each one. 

The first statement in this macro com- 
mands I -2-3 to route the execution of the 
macro to the cell named TEST in the event 
of an error and to record the message for 
that error in the cell named ERRMSG .The 
second statement issues the /Print Printer 
Range command and allows you to specify 
the range you want to print. 

In most cases, 1-2-3 will continue by 
printing the range you specified, then end 
the macro. If an error occurs, however, 
I -2-3 will enter the message for that error 
into the cell named ERRMSG and route the 
execution of the macro to the cell named 
TEST. If you specified an invalid range, 
ERRMSG will contain the label ’’’Invalid 
cell or range address. ’ ’ In that case, the 
first {if} statement in TEST will he true and 
1-2-3 will return to the beginning of the 
macro. If you specified a valid range hut 
there was a problem with your printer, 
ERRMSG will contain the label ’’’Printer 
error. ’ ’ In that case, the second {if} state- 
ment will he true, and I -2-3 will tell you to 


\p {Onarror test.errhsg) 

/pprt»>"q 
PRINTIT /pp*9Pq 

TEST {If ERRMSG*” Invalid call or range addresa”) {Branch \p} 

{If BRRMSG«''Printer error” }{GetLabal ”Check printer, then press 
[Enter] NULL) {Branch PRINTIT) 

ERRMSG 

NULL 


Figure 1 : You can create conditional error-trapping routines by recording the message for the 
error that tripjyed the {onerror} command and comparing it with the message for the error you 
expected. Note that the second [If ERRMSG=] line is a single line, not mo lines as shown. 
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PRODUCTIVITY 

■ SPREADSHEET CLINIC 


\a 

/rncRANGE — /rndRANGE” /rncRANGE" { 7 } “ 
{Goto}RANGE" 

{Let WIDTH, 0} 

{For COUNTER , 1 , (3COLS ( RANGE ) , 1 , MEASURE } 
{Goto)WIDTH“ 

MEASURE 

{Let WIDTH, WIDTH+eCELLPOINTER( "width" ) } 
{Right} 

COUNTER 

WIDTH 


Figure 2: This macro measures the width of a range. 


check the primer and then press Enter. 
When you do so, 1 -2-3 will route the mac- 
ro hack to the cell named PRINTfT (the 
third statement in the macro!. The state- 
ment in that cell commands I -2-3 to print 
the range you specified. 


MEASURING A RANGE, REVISITED 
In Ihe Spreadsheet Clinic of May 12, 
1987, William J. Sheppard described a rul- 
er he uses to measure the width of a spread- 
sheet range. His instructions call for the 
user to type the characters 1 23456789 1 re- 
peatedly. to create a ruler that is at least as 
long as the range to be measured. 

I've found a way to avoid the tedium of 
typing all of these characters manually. 
First, set the width of the current column to 
whatever width (up to 240 characters) you 
want your luler to be. Next, enter the label 
\I23456789I into that cell. Since this la- 
bel begins with 1-2-3's repeating label pre- 
Ftx (the backslash), / -2-3 will automatical- 
ly display the repeating sequence 

12345e789|l2345e789| ... 

all the way across the cell's width. The cell 
will contain only Ihe ten characters 
123456789 1 , however. 

Once you have entered this label, you 
should print it to a hie. To do this, use Ihe 
/Print File command; specify the name of 
the File in which you want to print what is 
displayed in that cell; set the left margin to 
0; specify a right margin greater than the 
width of the cell you are printing; choose 
the Unformatted option to suppress the 
spacing for top margins, bottom margins, 
headers, and footers; return to the main 
Print menu; and choose Go. Works will 
then print the ruler into a one-line text file, 
exactly as it appears in the cell. 

Once you have saved the ruler in a 
.PRN file, you can import it into any work- 
sheet that contains a range you want to 
measure. Just insert a blank row above tbe 
range you want to measure, move the cell 
pointer to the cell of that row that is in the 
leftmost column of the range, issue the 
/File Import Text command, and choose 
the name of the file to which you printed 
the ruler. The ruler will then appear in the 
worksheet. You can then u.se the ruler to 
measure the width of the range. 

Laura Klein 

Chicago, Illinois 


The technique described by Ms. Klein 
works in any release of 1-2-3. In fact, it's 
the best we've seen for creating a ruler (or 
any long, repeating label) in 1-2-3, Re- 
lease I A . 

However, for users of 1 -2-3, Release 2 
and 2,01 (as well as all releases o/ Sym- 
phony), there's a still easier way to create 
a ruler. Instead of widening a cell and us- 
ing the repeating label prefix, you can use 
1-2-3's (dREPEAT function. Specifically, 
you'd use ihe function 

@REPEAT("123456789|",X) 

where x is the number of times you want 
1-2-3 to repeat the string. For example, 
you would use the function 

(3REPEAT( "123456789 | ",24) 

to create a 240-character ruler. The string 
result of this function will overlap any 
blank cells to its right, so you can use it to 
measure the width of any range. 

Since this function is relatively simple, 
it's not difficult to enter it manually into 
any worksheet that contains a range you 
want to measure. If you wish, however, 
you can use the /File Xtract command to 
save it in a .WKI file, then use the IFile 
Combine command to combine it into any 
worksheet that contains a range you want 
to measure. If you want to save the result of 
the function ( the ruler) instead of the func- 
tion itself, you should use the /Range Val- 
ues command to replace the (ft REPEAT 
function with its result before you use the 
IFile Xtract command. 

Rather than use a ruler to measure the 
width of a range, however, we prefer to 
use the simple macro shown in Figure 2. 
The first statement in ihe macro lets you 
highlight the range you want to mea,sure. 


(You need to select only one cell in each 
column of the range.) The second state- 
ment moves the cell to the first column of 
that range. The third statement enters the 
value 0 into the cell named WIDTH. The 
fourth statement sets up a {for} loop that 
I -2-3 executes as many times as there are 
columns in the range. During each pass 
through the loop, 1-2-3 adds the width of 
the current column to the value in WIDTH 
and moves the cell pointer to the next col- 
umn. After 1-2-3 has measured all of the 
columns in the range, it moves the cell 
pointer to the WIDTH, which at that point 
will contain the width of the range. 


RETURNING FROM DOS 

In the November 10, 1987, Spreadsheet 
Clinic, you presented a technique for keep- 
ing the message “(Type Exit and press 
[RETURN] to return to 1-2-3)" on the 
screen at all times after you have shelled 
out to DOS from within 1-2-3 using the 
/System command. I'd like to offer an im- 
provement, shown in Figure 3. 

Instead of placing Ihe message on the 
same line as the traditional DOS prompt, 
this batch file puts them on separate lines. 
The first line contains Ihe message; the 
second line contains the regular DOS 
prompt. The characters $_ cause this split. 

Michael D. Kran 

Castro Valley, California 


echo off 


proeipt (Type Exit 

end preee IRXTDRN) 

to return 

to 1 - 2 ^ 3 )$ $p $9 

cd \lotue 


123 


cd \ 


prompt $p $9 



Figure 3: This hatch file divides the DOS 
prompt onto two lines . 
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Now you too can be a 1-2-3 

power user. 


Introducing 

The Worksheet Utilities. 

For the muscie to master 
the toughest 1-2-3 tasks. 

Now it’s a cinch to become 
one of the mightiest 1-2-3* users 
in spreadsheet history. Just get 
The Worksheet Utilities '■ from Funk Software. 

It’s a powerhouse of productivity tools that’ll 
turn the most laborious 1-2-3 session into a day at 
the beach. And it’s a genuine 1-2-3 add-in. So it 
does what you want, when you want it, right 
from inside your 1-2-3 session. 

Search and Replace lets you swiftly 
search for one thing, and if you want, replace 
it with another - throughout your worksheet , 
or in ranges you specify. It’s just like the famil- 
iar word processor feature, yet it searches for 
labels, values, functions, formulas, and cell 
references, too. 

Formula Editor gives you a sturdy leg 
up in the otherwise exhausting exercise of 
writing and testing your 1-2-3 formulas-all 
from a display that shows you the whole 
formula, not just 80 characters. 

Pick (ojfunctions from a pull-down menu 
that explains what each function does. Enter 
arguments with on-screen prompting for 
each argument. See syntax errors and 
unmatched parentheses highlighted as you 
edit. Execute formulas one step at a time 
for quick, painless debugging of your most 
monstrous, complex creations. 

Print Settings takes the guesswork out of print format- 
ting. See all your margins, headers, footers, and other options 
on a single display. Create different settings for different print 
jobs and call them up by name. 

Select any print style you like from a I ibrary of setup strings 
customized for your printer. Forget complicated printer codes. 
Each setup string has a name, like “17 pitch" for your Epson, or 
"Landscape mode" for your LaserJet. 


descriptions you assign. Catalog 
your files with key words like 
“budgets" or "forecasts,” and 
get directories of just the files 
you want, sorted in any order 
you like. 

Peek at files without retrieving 
them. Archive them. Search them on 
disk for labefs or range names. Copy, move, erase 
and write-protect them - one at a time, or many 
at once. And squash them down to size with a 
crushing file compression mode. 

AutOS&ve is the full-time worksheet body- 
guard that protects against the perils of power 
failures or accidental worksheet trip-ups. Just 
pick a time interval, and it periodically saves 
your work in a backup file until you’re ready to 
save it for keeps. 

Get The Worksheet Utilities 
pulling for you today. 

Let The Worksheet Utilities help unleash 
your full 1-2-3 potential. Ask for it at software 
dealers everywhere. Or order fTITIUlf 
direct from FunkSoftware 
with your check. Visa or 
MasterCard. nARL 


The Worksheet Utilities 

unds awesome! Send me The Worksheet Utilities 
por just $99.95. 

1 My check is enclosed. Chaise my □ Visa □ MasterCard 




FilO Manager gives you a powerful grip on the organiza- 
tion of all your worteheets and other files on your disk. 

Save and retrieve worksheets from a point-and-shoot menu 
that displays complete information about each file, including 


To order caU 1-800-822-3865, Ext 115 


L 


(617-497-6339 In HA) 

Requires 1-2-3 release 2. 


J 


Funk Software, 222 Third Street, Cambridge, MA 02142 

® 1987 Funk Software. The Worksheet Utilities is a tradem^ of FunkSoftware. 
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Add a Honeywell Silent-Tactile™ keyboard 
to your system. ..and touch the quality. 




The easiest way 
to upgrade your system 
is right at your FINGERTIPS. 


From the ergonomic design to the light, crisp feel, we make 
Honeywell Silent-Tactile” keyboards with one thing in mind - 
making you more productive. 

You'll appreciate the silent keystrokes, and you'll notice less finger 
and hand fatigue - even after hours of continuous use. 

When you need a PC -compatible keyboard for replacement or 
upgrade, make the quality choice - ask for Honeywell Silent-Tactile” 
keyboards. 


For the dealer nearest you. cal! toll-free; 

1 - 800 - 445-6939 

I I 1 1 In Texas call collect: 915r543-5566 


Keyboard Division. 4171 North Mesa. Building D. El Paso. Texas 79902 915/544-5511 
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Mr. Kran's suggestion is indeed an im- 
provement. Mr. Jak Kamhi of Istanbul, 
Turkey, suggested still another enhance- 
ment. which is .shown in Figure 4. This 
batch file uses ANSI escape sequences to 
reposition the cursor and write to the 
screen. Specifically, it writes the "(Type 
Exit and pre.ss (RETURNJ to return to 
\-2-3)" message on the lop line of the 


•cbo off 

proaipt $o(o$o[l;lf$o|la(Typo Exit and 
pros* [RETUIW] to rotum 

to ]-P-J)t«llii$ota$l$pfg 

od \lotus 
123 
cd \ 

proiipt $p$g 


Figure 4: This batch file instructs DOS to write 
the message "(Type Exit and press IREJURNj 
to return to I -2-3)’ ’ at the top of the screen 
whenever it presents a prompt. 


screen whenever the DOS prompt is dis- 
played. This is exactly where the message 
that 1-2-3 generates originally appears 
when you first access DOS. Mr. Kamhi 
has made the message bold to differentiate 
it from the other text on the screen. 

To use Mr. Kamhi' s technique you mu.sl 
have the statement 

devlce^ansi . sys 

in your CONFIG.SYS file, and that file 
must be in the root directory of the disk 
from which you boot your computer. 


SECURING YOUR MACROS 

I’ve discovered a good way to protect the 
macros in my 1-2-3 worksheets. First, I 
place all my macros at the upper-left cor- 
ner of the worksheet — columns A and B 
and as many rows as it takes to accommo- 
date all of the macros. Then, I use the 
/Worksheet Titles Horizontal command to 
freeze the macro-containing rows off the 
top of the worksheet. Finally, I use the 
/Worksheet Column Hide command to 
hide columns A and B . These actions hide 
the macros from view and protect them 
from the effects of inserting and deleting 
rows and columns. 

To illustrate, suppose the macros in 
your worksheet occupy cells A I . .B50. To 
protect them you would scroll the work- 
sheet so that rows 5 1 through 70 were visi- 
ble on the screen. After doing this, you 
would position the cell pointer in cell A52. 


then issue the /Worksheet Titles Horizon- 
tal command. This command freezes rows 
1 through 50 (the rows that contain the 
macros) off the top of the screen and 
freezes row 51 (the first row below the 
macros) onto the screen. (Unfortunately, 
there’s no way to freeze rows off the top of 
the screen without freezing at lea.st one row 
onto the screen.) After freezing, you 
would use the /Worksheet Column Hide 
command to hide rows A and B. 

Peter J. Laszcz 

Washington, D.C. 

Mr. Laszcz’ s method of protecting macros 
works as advertised, but it prevents your 
using a portion of the worksheet (specifi- 
cally, the cells in columns C through IV in 
each of the frozen rows). Since all 1-2-3 
worksheets have more rows than you can 
possibly u.se, and 1-2-3, Releases 2 and 
2.01, use a sparse-matrix method of allo- 
cating memory, the.se unused rows won’t 
limit the potential size of your Release 2 or 
2.01 worksheets to any signiftcant extent. 

■ To protect the macros 
in my 1 - 2-3 worksheets, 

I freeze the macro- 
containing rows off the 
top and hide the columns. 

On the other hand, 1-2-3, Release I A, al- 
locates memory to every cell in the active 
area. Consequently, Mr. Laszcz’ s method 
of protecting macros can reduce the usable 
capacity of your Release tA worksheets 
considerably. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We’ll pay you $50 or mote for anything 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
plea.se include a printout. Mail your contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine. One Park Avenue, New York. NY 
10016. 



Lotus Lens 

N(m' you can zoom out to see tuice as many 
without leaving your work* 
and without inw^sting in sped^ hardware! 
'JHth SeeMORE a Lotus®' add-in. you can 
instantly double, triple, or quadruple (he number 
of cells on ynur screen. See 12 months at once. . . 
iMM>m in and out to see the big picture 



(XA 

E(M 

H'.A 

Hercules 

Somul 

80x25 

80x25 

80x25 

80x25 

Medium 

OUiH 

106x13 

‘>1x57 

90x45 

.Ncnaii 

106x3.5 

128x43 

106x48 

120x43 

■nil)' 

128x5.3 

160x58 

160x60 

180x58 


SeeMORE works with 1-2*5 2.0&2.01 or 
Symphony 1.1, 1.2 & 2.0 on the IBM PC. XT. AT, 
PS/2 and compatibles with CGA, MfXiA. EGA, 
MjA. or Hercules graphics adapter. .\lso works 
on Compaq and Tosidba gas pk*m)a. Not copy 
piotected. 

PC Magarine'sjim Seymour says. "I use 
SeeMORE ainto.st constantly.” 


See uur other ad on page 63 


m 


PC 4/26/88 


Please send me: (indicaiequantitv ) 

. SeeMORE 1 - 1 - 5 . S79,95 each, 

SeeMORE J^mphony. J99.9S each. 

indude $3.75 kir shipping. ($ 12 outside USA 
and Canada) MA residents add 5% sakstax. 

Riymeiu MC .AMBt Diners (heck 

gvkTvo 

EXP (MTl PHONE 

VWE 

U3WBXS 

OTY stwi iop 

H) order, mail coupon or call uiU-free ; 

In MA 800-44 1 196. Naiionalh 


800-445-3311 
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Swing into Spring 
with Bulldog! 


PRINTERS 


HARD DRIVES 


EPSON 

LX 800 $189 


Seagate 20mb w/contr, ST225. 


279 


FX 86E 240 CPS. 40 NLQ 299 

FX 286E 240 CPS, 40 nlq 439 

LQ 500 180 CPS. 60 NLQ 319 

LQ 800 w/tractor 319 

LQ 850 479 

LQ 1050 659 

LQ 2500 324 CPS, 108 NLQ 849 

EX 800 300 CPS. 60 NLQ 399 

EX 1000 469 

OKIDATA 

182 120 CPS 229 

192 Plus 200 CPS 305 

193 Plus 200 CPS 439 

292 Plus 200 CPS, 100 NLQ 439 

293 Plus 200 CPS, 100 NLQ 575 

294 Plus 400 CPS 809 

393 450 CPS 925 

Laser Line 6 1450 

TOSHIBA 

321 SL 180 CPS, 60 NLQ 499 

351 SX300CPS 100 NLQ 1039 

34 1 SL 180 CPS, 72 NLQ 659 

351 Color 240 CPS, 100NLQ...1025 

NEC 

2200 359 

P6/P7 435/619 

P5X17P9XL 850/1030 

3550/8850 725/1020 

PANASONIC 

1080i Model 11 185 

1091 Model 11 199 

1092 309 

1592 405 

1595 469 

HEWLETT-PACKARD 

Laser Series 11 1695 

DICONIX 150 325 

OTC 850 CPS 1875 


Seagate 30mb w/contr. ST238 299 

Seagate 20 mb for AT ST4026 450 

Seagate 30 mb for AT ST4038 489 

Seagate 40 mb for AT ST251 399 

IOMEGA BERNOULLI 

10 mb w/card 1039 

10 + 10 w/card 1450 

20 + 20 w/card 1925 

BERNOULUPLUS 3450 

BERNOULI BOX II 5‘/4" 

20 mb internal 955 

20 mb external w/card 1195 

dual 20 mb external w/card 1795 

SYSGEN Durapack single 925 

dual external/intemal 1695/1395 

Plus Hard Card 40 709 

Plus Hard Card 20 525 

Priam 60 mb AT 819 

Priam 43 mb AT 685 




Everex 1200/2400 int 89/179 

Everex 2400 external 249 

Hayes 1200/2400 279/419 

Migent Pocket Modem 125 

US Robotics 2400 direct internal 169 

Ventel Half Card 1200 w/Crosstalk....259 
Vental Half Card 2400 w/Crosstalk ... 359 

Ventel 1200 Plus 239 

Ventel 2400 Plus 359 

monitors 

AMDEK 

410 $145 

Color 722 435 

Color 600T 349 

PRINCETON 

MAX12 149 

HX12 419 

HX12E 449 

HX9... 415 

Ultrasync 499 

IBM 

Mono 8503 $199 

Color Display 8512 449 

Color Display 8513 515 

Color 8514 1150 

NEC Multisync 11 589 

NEC Multisync Plus 869 

Magnavox RGB80 259 




379 


...99 

Crosstalk XVI 

...99 

DBase III..., 

.379 

DBXL 

Enable 2.0 w/Perspective 

.89 

379 

115 

Foxbase +... 

199 


329 

Framework II 

309 

289 

Lotus 

309 

1 Lotus Hal .... 

109 

125 


229 


329 


.129 

Multimate Advantage 11 

.269 

.119 


.589 


259 


.149 

PFS Prof Write 

119 

PFS Prof File 

.145 


.89 


.125 

R Base System V 1.1 

.419 


469 


2M 


439 

Ventura Desktop Publishing 

499 

149 


199 

Wordstar 2000 + 3.0 

Wordstar Pro 4.0 

239 

209 

TAPE DRIVES 

Everex 60 m b. internal 

external 

Genoa Galaxy 60 mb Internal.. 

..$550 

635 

799 

929 


339 


895 


949 

Sysgen 20 mb internal 

external 

575 

650 


To For Orders Call: 1 -800-438-6039 
For Shipping Call: 404-860-6905, For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 



COMPUTER PRODUCTS 


IncorporMted Ceorgis Micro 





Bulldog is picking the BEST 
Spring Prices 
for You! 





IBM 


PERSONAL SYSTEM/2 

Model 30 w/2 floppy $1250 

Model 30 w/1 floppy 

&20 mg 1725 

Model 50 2695 

Model 60 -40, 70 3425, 

3650 

Model 80 -40 70 4450/ 

4875 

90 day warranty through Bulldog 


COMPAQ 


MATH COPROCESSOl 


386 Desk Pro 40/60/130 

$4599/5575/6950 

286 Desk Pro 12mh2 1795 

Compaq 11 Model IV 2879 

Compaq Port. 386 

Model 40/100 
5999/7399 

Compaq III 20mb/40mb 3695/ 

4195 

VGA Monitor 549 

VGA Card 469 

90 day warranty through Bulldog 



COMPATIBLE 


TURBO XT 

8 mhz, 1 floppy. 640K, AT style key- 
board. game port, clock calendar, mono- 
graphics card, mono monitor $750 

Color System add $150 w/20mb 
add $279, w/30 mb add $299 
90 day warranty through Bulldog 

Wyse AT Systems 

8 mhz. 1 .2 floppy. 1 m b. Ram. serial/ 
parallel port, clock calendar. 

DOS $1195 

12 mhz - 0 wait state. 1.2 floppy, m b 
Ram. serial/parallel port, clock 

calendar. DOS $1895 

Wyse 386 system. 1.2 floppy. 1 m.b 
Ram. serial/parallel port, clock 

calendar. DOS $2595 

AH Wyse Systems carry a J year man- 
ufacturers warranty — parts and labor. 


LAPTOPS 


803-87-20 $750 

803-87-16 475 

802-87-8 249 

80287-10 299 

8087-3 119 

8087-2 149 


NEC Multispeed $1410 

NEC Multispeed EL 1625 

NEC Multispeed HD ...2299 

Ibshiba 1000 810 

Toshiba 1200 2395 

Toshiba T1 100 Plus ...1450 

Toshiba 3100 3169 

Toshiba T3200 3895 

Toshiba T5100 4995 


HERCULES GRAPHICS 

181 

HERCULES IN COLOR 

289 

ORCHID EGA 

PARADISE Auto Switch 480 

QUADRAM EGA PLUS 

259 

159 

169 

QUAD PRO SYNC 

SIGMA COLOR 400 

209 

299 


199 

STB CHAUFFEUR HT 

STB Multi Res. 480x640 

169 

199 

VEGA DELUXE 

189 

VEGA VGA 

265 

MULTI FUNCTION BOARDS 

AST Advantage w/128K 

$239 


™ bKAPHICS CARDS^M 

ATI VGA $269 

EVEREX MICRO ENHANCER 135 

EVEREX THE EDGE 189 


AST Advantage Premium w/512K 449 

AST 6 PACK PLUS w/384K 225 

AST 6 PACK PREMIUM w/256K 199 

AST 5251-11 PLUS Enhanced 625 

AST RAMPAGE 286 320 

AST HOTSHOT 339 

EVEREX MAGIC CARD II w/384K 175 

EVEREX MIN! MAGIC w/o K 59 

FAST 88/V20 w/Switch 89 

INTEL Above 286 w/512K 319 

INTEL Above PS286 w/512K 349 

INTEL Inboard 386 w/Adapter 1040 

INTEL Inboard 286 for PC w/mb 699 

INTEL Above Board II 

for PS/2 w/o K 259 

IRMA BOARD II 699 

JRAM III for PC w/o K 169 

J RAM III for AT w/o K 229 

J UkSER PLUS PC/AT 489/589 

ORCHID JET 386 w/adapter 975 

ORCHID PC Net Starter Kit 735 

ORCHID Tiny Turbo 286 269 

ORCHID Ramquest 50/60 w/2mb 659 

ORCHID Twin Turbo 389 


MICE &MISC 


GENIUS MOUSE w/Dr. Halo $63 

MICROSOFT MOUSE 

w/PC paint brush 119 

MOUSESYSTEMS MOUSE 89 

LOGITECH MOUSE C7 Plus 74 

MICROSOFT MOUSE w /WINDOWS. .145 
KODAK DATA SHOW w/Cooling Fan. ...750 
MICROFAZER II w/64K 229 


GA. RESIDENTS 
ADD 4% 
SALES TAX 


Sales Hot Line 1 - 800 - 438-6039 



BULLDOG 


We accept VISA. " 
MasterCard. 
American Express 


COMPUTER PRODUCTS 


3241-E Washington Road ■ Martinez, Georgia 30907 

Incorporated aa Georgia Micro 


RETURN POUCY 
Returned items enuA 
be m ongmtl pick- 
igng, uAth *11 wtr- 
rwity cirdi & men- 
u*b Meet No crcdi 
ssutd Alter 30 d*ys 
from d«te of ship 
mmt Returns Art uib- 
lect to A 1S% re- 
' siocbngfet We^nol 
guAfAniee compAU- 
. bikty AH returned 
(term must hevc a 
return AuthonzAfion 
rwmbtr Assigned 
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You can get a usable report from dBASE 
without the FOCUS Report Writer. 



It just takes a little longer. 


dBASE III and dBASE III PLUS™ are 
powerful and popular databetses. 

But It takes a lot of time and effort to make 
them generate the report you need. 

That’s where “The FOCUS Report Writer 
for dBASE” comes In. 

New Software 

This powerful new softwsire Is the perfect 
tool If your “need to know” changes with 
each new opportunity. Quickly and easily. It 
can turn dBASE data Into useful Information. 

lb meet the widest range of user needs, the 
FOCUS Reprort Writer comes with two modes 
of operation. 

Menu Mode 

In the Menu Mode a complete novice can 
build and run reports, or create queries or 
colorful graphics— simply by selecting Items 
from a series of pop-up windows. 

No knowledge of dBASE or FOCUS Is 
required. Just use the cursor keys or a 
mouse and let the Report Writer guide you 
through Its Intelligent menu system. And 
you can save and edit any request. 

Even calculate new fields (wl jiout 
altering your dBASE III file), and 
join up to 16 different dBASE flies. 

The same polnt-and-plck 
Interface lets you create full-color. 


3-D pie charts, bar charts, line graphs 
and scatter plots. 

Menu Mode also lets you customize the 
FOCUS Report Writer’s output. You can set 
display and printer options, select fonts and 
graph characteristics, and much more. 

The FOCUS Report Writer lets you 
produce repxjrts that are simply not possible 
with dBASE alone. 

Push One Button 

A single keystroke puts you In the 
Command Mode, giving you direct access 
to the full power of the number one fourth- 
generation language In the world — FOCUS. 

Application developers can store FOCUS 
commands for push-one-button ease of use 
for their end users. 

And there’s also the power of Developer’s 
Windows, which automate the coding of 
windowed Interfaces Into applications. 

We give FOCUS Report Writer for 
dBASE the same high quality support we 
give 400,000 FOCUS users worldwide- 
training and support centers In 15 regional 
offices, plus a central hotline. 

Contact your nearest 
Information Builders office, 
or call 1-212-736-4433, Ext. 
3700 for more Information. 

dBASe. dBASB m. OBASB m PLUS ve tndaBArfc* «( 
the AabtoD-lhte Corp O 1967 infoniMtloa BuUden, Inc. 


TheFOCUS 

REPORT 

"^WRITER 

^^fordBASE- 

Information Builders, Inc. 
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■ PAULSOMERSON 


USER-TO-USER 



Preventing software installation programs from modijyingAUTOEXEC.BAT and 
CONFIG. SYS files; and making programs think you have less memory when they won’t run. 


LESS IS MORE 

I recently ran across a program that would 
not tun properly on a system in which 
more than 5I2K was installed. Although 
this sounds strange. I’ve run across other 
commercial and public-domain programs 
that have this problem. 

One possible cause is the program's use 
of a signed compare and jump where an 
unsigned compare and jump in checking 
memory size is appropriate. You can ad- 
dress up to SI2K with 19 address bits and 
need a 20th bit to go any higher. A signed 
comparison will interpret this as a negative 
value and report insufficient memory. 

To fix this, 1 wrote the MEM5 12.COM 
program created by the MEM5I2.ASM 
assembly language code in Figure 1 or the 
BASIC MEM5 1 2. BAS program in Figure 
2. It looks at the memory size variable set 
by the diagnostic code during boot-up. If 
this variable says your system has more 
than 51 2K installed, the program sets it to 
indicate that only 5 1 2K is available . It then 
performs a special reboot (INT 19) that by- 
passes system diagnostics to avoid the 
memory-sizing routine. The system will 
load normally except that it will think it has 
only 5I2K RAM. 

If you run MEM5 1 2.COM on a system 
with 5 1 2K or less, it will display a message 
indicating the amount of RAM and then 
quit without rebooting. 

The equate MEMSIZE is currently as- 
signed the value512. Ifyou want to reduce 
the amount of memory even further, 
change the number there. 

Barry Herbert 
Garland, Texas 


TITLE 'HEM512 

- limit memory size to 

512K 


This program 

will limit the amount of RAM known to the operating system 


to S12K bytes. 



If more than S12K is installed in 

the system, the memory size variable 


is set to 

512{K) and the system is rebooted without ROM diagnostics 


or memory 

re-sizing. 



If the amount of RAM installed is 

less than or equal to S12K bytes, 


a message 

is displayed informing 

the user of the amount of RAM in the 


system. 

iJo further action is taken. 

MEMSIZE EQU 

S12 

;Lifflit of memory size <in K) 


Macro to print a string of text end 

by 


i>RINT MACRO 

STRING 


MOV 

DX, OFFSET STRING 


MOV 

AH, 9 


INT 

21H 


ENDH 



; Macro to delay so user can read svessage on screen 

DELAY MACRO 



LOCAL 

DELAY 1 , DELAY 2 


MOV 

AL,5 


DELAY 1 : MOV 

CX,0FFFFh 


DELAY 2: LOOP 

DELAY 2 


DEC 

AL 


JNZ 

DELAY 1 


ENDH 




Code segment 

starts here 


C 

SEG SEGMENT 



ORG 

100H 


ASSUME 

CSiCSEG,D8tCSEC 


INIT: PRINT 

STRTMSG 

;Display the "start” message 

MOV 

BX, 40H 

;DS:BX <• ptr to mem size variable 

MOV 

DS,BX 


MOV 

BX, 13H 


MOV 

AX, WORD PTR [BX) 

;AX <> memory size value 

CMP 

AX, MEMSIZE 


JBE 

MEM OK 

;Jump if memory size LE 512K 



(amlinuesi 


Figure 1 : MEMS 12 ASM assembly language code lo create MEM5I2.COM program, which will 
trick DOS into thinking you have only 5 1 2k' RAM . Yttu may substitute other RAM amounts by 
changing the number following MEMSI'/Ei EQU and fixing the other te.xt references. 
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■ USER-TO-USER 


t Hsmory ais* la greatar than S12K - aat tha nenory aixa variabla to S12<X) 
; and raboot tha ayatm without ra-aizing nantory 


MOV WORD PTR [BXJ.MEMSIZE 

PUSH C8 

POP D8 

PRINT REBTHSG 

DELAY 

XNT 19H 


}Sat maatory alza to 512K 
;Raatora 08 to "CSBG" 

;Tall uaar wa'ra rabooting 

;Raad bootstrap from diak; pass control 


f Hamory aiza ia laaa than or aqual to 512K - tall uaar tha currant amount 
f of zkamory and taka no further action. 

> 

MEM OK: PUSH C8 ;Raatora DS tO -CSBG" 

“ POP OS 

; Move ASCII value of mam aiza to output string. Mem size is in AX. 

DXV BYTE 10 

OR AB,3Tb 

MOV KBYTES[2],AH 

AAM 

OR AX,3030H 

XCBG AH,AL 

MOV WORD PTR KBYTES, AX 

PRINT 8XZEMSG } Display the massage 

INT 2SH ;Bxit to DOS 


REBTM8G DB 
SIZEHSG DB 
KBYTES OB 
8TRTMSG DB 
DB 


'Rebooting to aat memory size to 512X',13,10, 
'System memory size is currently ' 

3 dup 'K' ,13,10, 

10,13, 'MSM-512 tricks DOS into thinking ’ 
'ayatam has 512K or less of ram.',13,10, '$' 


ByTE_10 DB 10 

CSEG ENDS 

END XNIT 


;Uaad by Divide instruction in M£M_ok 

(Figure / ends) 
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' MEM512.BAS program to create MEH512.COH — Barry Herbert 
E-4:CLStPRINT -checking DATA; please wait...’ 

POR B-1 TO 15tPOR C-1 TO I 61 READ A? 1T-T+VAL( "*H-+A$ ) IHEXT 
READ S:IP SOT THEN PRINT -ERROR IN LINE-;B-10'fl80;END 
T~0 I NEXT I RESTORE I OPEN -HEH512.COM- AS <1 LEN-1 
FIELD fl,l AS D$lFOR B-1 TO 15lFOR C-1 TO 16tREAO A$ 

LSET 0$-CBR$(VAL(-6H’+A$) ) IPUT «1|IF B-15 AND C-E THEN 180 

NEXT: READ F$|NEXT 

CLOSE:PRINT -HEH512.COM CREATED- 

DATA BA,9E,01,B4,09,CD,21,BB,40,00,8E,DB,BB,13,00,8B,1729 
DATA 07, 3D, 00, 02, 76, 1A,C7, 07, 00, 02, 0E, IF, BA, 50, 01, B4, 914 
DATA 09,CD,21,B0,05,B9,FF,FF,E2,FE,FE,C8,75,P7,CD,19,2651 
DATA 0E,lF,F6,36,E3,01,80,CC,30,88,26,99,01,D4,0A,0D,15ie 
DATA 30, 30, 86, E0, A3, 97, 01, BA, 77,01,84,09, CD, 21, CD, 20, 1739 
DATA 52, 65, 62, 6F, 6F, 74, 69, 6E, 67, 20, 74, 6F, 20, 73, 65, 74, 1560 
DATA 20,6D,65,6D,6F,72,79,20,73,69,7A,65,20,74,6F,20,1463 
DATA 35,31,32,4B,0D,0A,24,53,79,73,74,65,6D,20,6D,65,1173 
DATA 6D, 6F, 72, 79, 20, 73, 69, 7A, 65, 20, 69, 73, 20, 63, 75, 72, 1544 
DATA 72,65,6E,74,6C,79,20,30,30,30,4B,0D,0A,24,0A,0D,1003 
DATA 4D, 45, 4D, 2D, 35, 31, 32, 20, 74, 72, 69, 63, SB, 73, 20, 44, 1208 
DATA 4F,53,20,69,6E,74,6F,20,74,68,69,6E,6B,69,6E,67,1528 
DATA 20, 73, 79, 73, 74, 65, 60,20,68, 61, 73, 20, 35, 31, 32,48,1316 
DATA 20,6F,72,20,6C,65,73,73,20,6F,66,20,52,41,4D,2E,1275 
DATA 00, 0A, 24, 0A, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 69 


It’s true that even some commercial soft- 
ware (like the Version 3.3 o/ WordStar’^ 
installation program) had problems with 
more than 5 UK, but these days, with so 
many programs needing 600K just to say 
hello, you probably won't need this utility 
much. Still, If you re developing software, 
you have to make sure it runs on small- 
memory systems, and this program makes 
it easy to simulate them all. 

If you do create several versions, 
change both the value after MEMSIZE 
EQU and all the text references to5l2K. 


DISAPPEARING ACT 

I’ve read comments from several readers 
complaining about new software installa- 
tion programs that alter existing AU- 
TOEXEC.BAT or CONFIG.SYS files. 
One way to avoid these unwanted modifi- 
cations is to change the attributes of the 
two files to Hidden. DOS will still access 
both files without complaint during boot- 
up, but it will not allow any programs to 
modify or delete them. 

Brad Stephenson 

Jenison, Michigan 

Changing the file attributes to "hidden" 
or ‘ ‘read-only’ ' will prevent programs 
from overwriting them. The SCRIPT file 
shown in Figure 3 will create four files 
called HIDE.COM. UNHIDE.COM. RO 
.COM, and UNRO.COM. Type this 


■ Some software had 
problems with more than 
5 12K, but these days, 
many programs need 
6(X)K just to say hello. 


SCRIPT file using a pure-ASCII word pro- 
cessor. Be sure to leave the blank line 
above RCX and to press the Enter key at 
the end of each line, especially the last 
one. ThenmakesureDEBUG.COM, Ver- 
sion 2.0 or later, is handy and type 


19 8 8 


Figure 2: BASIC MEM512.BAS program to createMEM512.COM program, which will trick 
DOS into thinking you have only SI2K RAM. 


DEBUG < SCRIPT 




If you can't quite squeeze your re- 
search into a regular 9-5 day, you need 
KNOWLEDGE INDEX:" In minutes, 
you'll locate the articles you need from 
millions contained in over 10,000 jour- 
nals covering all disciplines. Best of all, 
you use KNOWLEDGE INDEX nights 
and weekends, when the library may 
be closed. 

No special equipment or program- 
ming skills are required. All you need is 
a personal computer and a modem to 
access many of the same online data- 
bases used in libraries. 

But convenience isn't the only advan- 
tage. We'll automatically charge your 
VISA, Mastercard, or American Express 
account, so paying for KNOWLEDGE 


INDEX couldn't be easier. And since you 
use Knowledge Index during the hours 
libraries and businesses don't, you 
save money. 

Sign up and receive $10 off the 
start up fee. Forget about rushing to 
the library before it closes. Just get 
KNOWLEDGE INDEX. An idea that's 
long overdue. 

For information, call 800-3-Dialog. 

Or write: KNOWLEDGE INDEX, Dialog 
Information Services, Inc., 3460 Hillview 
Ave., Palo Alto. CA 94304. 


DlflUS* 

A subsidiary of Lockheed Corp 


SAVE $10 NOW. Sign up tor KNOWLEDGE 

INDEX ocMi* and pay on*y a S25 start up tea (reguiarv 
S3S) Fe« plus connacilvne cKargasol 40* par rruryuie urni 
Pab^iadtoyourcracMcan] (KNOWLEDGE INDEX >s 
ava^aoN only trvough tKase credit cards) 

□ VISA □Mastercard □American Express 


Acc No 

Exp Date 







1eiephone(Day| 



’KNOWLEDGE INDEX User's WortiDook password arxl 
contract wA be sent immediately Contract musi be 
returned witNn SOdays to keep password active 
KNOWLfDOC moex. 0«k>g Inlormation Services 
3460 HiSview Ave PaioAlia094304 


KWOWLEDGE-lliDBC* 

I N F O RM A T I O N - O N LI N E ALL NIGHT 


CIRCLE 330 ON READER SERVICE CARD 


c Dialog Inlormation S^ces, inc 1986 



PRODUCTIVITY 


Back up your software 

with Copy Write 

CopyWrite backs up hundreds of copy protected software packages 
for the IBM PC. Where feasible, CopyWrite removes copy protection 
entirely. 

CopyWrite now includes ZeroDlsk, allowing you to run some 
popular software from a hard disk without anything in your floppy 
drive. Call for the list of software it handles. 

CopyWrite is revised regularly to keep up with the latest in copy 
protection. Revisions are available for a small charge. 

CopyWrite requires an IBM PC, XT. AT, PS/2 or compatible with 256k bytes of 
memory and at least one diskette drive. It is not copy protected. CopyWrite is not for 
making copies for sale or trade, or forany other use that deprives software authors 
of payment for their work. 

To order, send us a check for $50 US funds, or call with your credit 
card. We ship within a day. Available on 3 and 5 inch diskettes. 

Quaid Software Limited 

45 Charles Street East Third Floor Dept 207 
Toronto Ontario Canada M4Y 1S2 

(416) 961 <8243 


K MAGAZINE GUARANTEES 
IN-DEPTH REVIEWS 



PC MAGAZINE knows that it’s not easy finding out what's new, better, 
faster, quieter, cheaper, more compatible or more expandable. That's why 
a subscription to PC MAGAZINE is the best way to stay abreast of what’s 
available for IBM MS-DOS systems. 

PC MAGAZINE'S editors and columnists keep you fully informed about 
what you can expect from PC products— and which are the best for the 
business tasks you have to accomplish. And, when you have to solve 
applications problems, we're there to back you up. 

You’ll find the clearly written product reviews and evaluations by PC 
Labs — the only independent state-of-the-art testing facility in computer 

publishing — helpful solutions to 
complicated applications and a 
resource that will help you 
purchase PC products for 
your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 times 
a year with PC MAGAZINE. Sub- 
scribe today and save up to 62% off 
the annual single-copy price of $64.90. 


One year — 22 issues — only $29.97 
Two years— 44 issues— only $49.97 


SAVE 54% 
SAVE 62% 


Call toll-free 1-800-525-0643 for fast service 

(in Colorado T303-447-9330) Basic annual subscription price is $39.97. 


■ USER-TO-USER 


To hide CONFIG.SYS, just type 
HIDE CONFIG.SYS 
To unhide it later, type 
UNHIDE CONFIG.SYS 

To make AUTOEXEC .BAT read-only, 
type the command 

RO AUTOEXEC.BAT 
and to bring it back to normal, type 
UNRO AUTOEXEC.BAT 

These four files use Junction 43 h of INT 21 
to first check the existing attribute byte and 


N HIDE. COM 
A 

MOV BX,80 
INC BX 

CMP BYTE PTR [BX],20 
JZ 103 
MOV DX,BX 
INC BX 

CMP BYTE PTR [BX],D 
JZ 116 

CMP BYTE PTR [BX],0 
JNZ 10B 

MOV BYTE PTR [BX],0 

MOV AL,0 

MOV AH, 43 

INT 21 

OR CX,2 

MOV AL,1 

MOV AH, 43 

INT 21 

INT 20 

RCX 

2B 

W 

E 120 El FD 
N UNHIDE. COM 
W 

E 120 C9 01 
N RO.COM 
H 

E 120 El FE 
N UNRO.COM 
W 
Q 


Figure 3: SCRIPT file to create HIDE.COM. 
UNHIDE.COM, RO.COM. and UNRO.COM. 
Type it in using a pure-ASCII word processor. 
Make sure you leave a blank line above RCX 
and that you press Enter at the end of every 
line, especially the last one . 
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Cruise Control 


Metro 




Disk Optimizer 


XTREE ' PRO 


PC Tools Deluxe 


Advanced Norton 


Sidekick ® 


Limited-time 


Introductory Offer 


$ 69.95 


Regularly $139.95 
Excluding Shipping 
& Handling 


. 23K Resident Memory 
i Easy-To- Learn/ Use 
i Point and Shoot 
' No Blown Systems 
> No Program Conflicts 
No Confusion 

Powerful File/Systems Services* 
Powerful Utilities/Disk Services* 


One Disk Does What 
All These Do. 

And More • TAKE CHARGE"! One of 

the last DOS utilities you’ll ever need . A complete , 
integrated DOS environment and utility program - 
with enhancements for the beginner and the 
experienced user- in one PC, MS/DOS-based 
software package . A powerful workhorse anyone 
can use immediately. Once you use it, you’ll never 
want to be without it . 

Write to Departmental Technologies, Inc 131 
Washington St, Suite 200, Lodi, NJ 07644. Or 

call 1.800-628-2828 ext. 784 


* No Technical Skills Required 


CREDIT CARDS ACCEPTED 


* Menu-Driven 

URCLr 283 ON Rr ADI R SI RVlCt CARD 

SYSTEM REQUIREMENTS: IBM' PC, XT, AT, PS/2, or 
compatible. Two disk drives, or hard disk. M^DOS 2.0 
or greater. 256K minimum. 


* Pile manager (Copy Delete . Rename . Menu Print . Etc .) . appointment book/ 
calender . lully-automatic Rolodex* card file system (with autodialer and label- 
maker) . virtual memory text editor/word processor (edit up to 1 0 files at once) . 
ASCII table, alarm package and clock, five calculators, printer redirect, speed 
key, cut and paste, clipboard, notepad, screensaver, security keyboard lock, 
system reset . DOS command line editor , hex editor . directory editor . disk 
optimizer , graphic directory display . directory sort . tree directory file locator . 
undelete, formal recovery, and more. 


■'See us at Comdex Atlanta ApDarel Mart, booth #6545 " product names are trademarks of their manufacturers. Copyright 1987. 

. B«B8aS!S!ili|IS?!!B8|88IS»lD&«||[0pli [8181X6$ 


■ USER-TO-USER 


change only the bits that need modifica- 
tion. ORing the existing value with I 
makes it read-only: ORing it with 2 makes 
the file hidden. ANDing it with FE takes 
away the read-only attribute; ANDing it 
with FD unhides the file. Other attributes 
(system or archive) remain as they were. 

Unfortunately, you can't use function 
43 to change the attribute byte of subdirec- 
tories or volume labels, so this won't let 
you meddle with those. 

Be careful when hiding files en masse. 
If you issued a command such as 

FOR %A in (*.*) DO HIDE %A 

you'd end up with a whole directory of hid- 
den files. You won't be able to use a simi- 
lar command to unhide them, since DOS 
won’t see any files to unhide. You'll have 
to unhide all your files individually, since 
wildcards don't work with hidden files. 
The safest thing to do if you hide lots of 
files is first to create a master file listing all 


■ Making all your root 
directory files hidden may 
look interesting, but it can 
confuse other people. 


the filenames, and then to put this master 
file in some other directory or on some oth- 
er disk. If you' re on drive C.you could use 
a command like 

DIR > BtC-HIDDEN.LST 

Making all your root directory files hidden 
may look interesting, but it can confuse 
other people who try to work with your sys- 
tem. Making them read-only will prevent 
other programs from changing (or delet- 


ing) them, but you’ll still see them in nor- 
mal DIR searches. 

Some awful installation programs 
change things as they proceed. They may 
rename a driver file on the original disk or 
delete files once they've copied them to a 
hard disk. If the installation process is in- 
terrupted. or if it's so dumb that it doesn't 
know when something's gone wrong, you 
may have trouble reinstalling things later. 

A safer way is simply to create a 
\ROOTBACK subdirectory one level down 
from the root and copy all your important 
root directory files into it. When something 
changes the files in the root directory, or if 
you somehow erase them, you can log into 
the root directory and type 

COPY ROOTBACK 

If you do try this, make sure that if you ever 
cimnge your AUTOEXEC .BAT or CON- 
FIG.SYS files, you copy the new versions 
intoXROOTBACK. 


The best to see the 



If you need to turn reports 
full of data into immediately 
outstanding and instantly 
convincing charts, meet new 
Miciosoft^Chart version 3.0. 

%u can design your own 
chart from 48 different chart 
templates. Then you can 
branch out with all kinds of custom formatting 
features to create just the chart you need. 
Choose from 177 colors, dozens of fonts, shad- 
ing, 3-D effects. When you’re ready to print, 
so is Chart. It’s compatible with over 60 major 
plotters, laser printers and image recorders. 

And the whole charting process is even easier 
when you use your mouse. 


Besides good looks. Chart has brains. Its 
powerful tools perform complex scientific and 
statistical anal)^ like regressions, transforma- 
tions, confidence intervals and more. 

And you can work with up to 32,000 data 
points per chart. 

New Chart also features dynamic links with 
Lotus* l-2-3f dBASE* and other business 
software.**When the source data changes, the 
chart chang^. Chart also has built-in network- 
ing cqiabihties so you can share data, chart 
files and output devices. 

And Chart can even help straighten out the 
learning curve. With computer b^ed training, 
context sensitive help, and all new documenta-^ 
tion, you’ll be up and charting in no time. 


*Save 50% on slides from MAGlCorp- receive free issues of [>esktop 
Piesentatkms Newsletter, receive rebates on VGA card from VidM 
Seven. Offers end April 29. 1988. Sec yow dealer for details. 
MIcroKtft is a legbttted iradenark of Mktoaoft Corporation. Lotus 
and l•2•3 are tesisrered trademarks of Lotus Deveiopment Corpo- 
rstkm.dBASE ba ret tb te re d trademark of Ashton-liite Corporation. 
Matrix PCR b a lerpstered trademark of Matrix Instruments. Iik. 
Hewletl-f%ckard b a rettbtered trademark of Hewlett-Packard 


Corporation. 

**Chan b compatible with most maior business software file formats 
inciuditat ASCII. 

tThe Chart 3X) trial version uses a limited nun^r of fonts and 
cannot save or print 

Output pioduced uang Microeoft Chart 3.0 with a Matrix PCR* 
3Sflim Film Recorder and a Hewlett-Packard* 7S50A ploitet Offer 
flood in the United States only. 



PRODUCTIVITY 


ANOTHER APPROACH 

Another clever way to prevent having soft- 
ware packages replace or otherwise modi- 
fy AUTOEXEC.BAT ftles was submitted 
by William H. Dixon: 

The AUTOEXEC.BAT file on my disk 
contains just one real line (after an initial 
ECHO OFF): 

ECHO OFF 
SETPATH STARTUP 

All it does is execute another batch file 
calledSETPATH.BAT: 

SET NORMPATH=C:\DOS;Ci\UTIL;C:\ 
PATH %NORMPATH% 

%1 

SETPATH.BAT sets the path, then exe- 
cutes the STARTUP.BAT file, since its 
% 1 replaceable parameter refers to the 
word STARTUP in the last line of the AU- 
TOEXEC.BAT file. 


The STARTUP.BAT file contains all 
the commands I normally would have 
placed in an AUTOEXEC.BAT file: 

PROMPT $P$G 

PRINT /DiPRN /Q:32 

CARDFILE C:\UTIL\CARDFILE.TXT 

DOS KEY 

CTYPE /MA 

SPEEDUP 

There are several advantages to this tech- 
nique: 

(1) The AUTOEXEC.BAT file is easy 
to re-create if it is destroyed or inadvertent- 
ly modified. 

(2) The PATH command is in its own 
separate batch file, making it easy to 
change if directories are added or re- 
moved. 

(3) The SETPATH.BAT file makes it 
easy to restore the default path if it has 
been changed. 

(4) By creating a batch file like ADD- 
PATH.BAT, 


PATH %NORMPATH%; %1 

it's easy to add a new directory to the path 
temporarily, and then restore it later with 
SETPATH.BAT. 

(5) If all memory-resident programs are 
removed by utilities such as MARK/RE- 
LEASE or INSTALUREMOVE, running 
STARTUP.BAT restores those programs 
as they were at power-on time. 

William H. Dixon 
Leesburg, Rorida 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we’ll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 

10016 . ea 


forest for the trees. 





Try new Microsoft Chart 3.0. Call 
(800) 541-1261, Dept. F14. We’ll send you 
a free, interactive trial version of Chart: 

When it comes to forests of facts, Chart 
can get you out of the woods. 


Microsoft Chart 



















THE HARD 



FOR YOUR AT® OR COMPATIBLE 
Introducing the Seagate ST25M: 40 megabytes 
and 30ms access time at an incredible price. 
Features half-height, 5.25-inch size. 

The Kit Includes: 

• Seagate Model ST251-1 hard drive 

• Ins^ation manual 

• Cable 

• Lifetime Backup Utilities and manual 

40MB Seagate, 30ms $459 



AT DRIVES: Our AT drives come with data 
cable, mounting slides and manual for quick 
installation. 


Regular AT: 

20MB Seagate, 65ms .$249 

40MB Seagate, 30ms $459 

High Capacity/High Performance: 

43MB MiniScribe, 28ms $569 

71MB MiniScribe, 28ms $779 

110MB MiniScribe, 28ms $1189 


DRIVE SPECIALISTS 



"Lifetime Memory Products 
looks like one of the better 
mail-order sources for fixed 
disks. You not only good 
hardware, you also get your 
money's worth in terms of 
warranty, technical support, 
and good treatment from the 
sales staff." 

Walt Rowinsky 
Dec. 8, 1987 



FOR YOUR PC/XT® OR COMPATIBLE 

The new MiniScribe* 3650: 40 megabytes of fast- 
access (61ms) storage space at a fraction of the 
cost of two 20MB drives. 

The Kit Includes: 

• MiniScribe Model 3650 hard drive 
. Installation manual 

. Hard drive controller and cables 

• Lifetime Backup Utilities and manual 


40MB MiniScribe, 61ins $399 



SCRIBECARDS: 


The ScribeCards by MiniScribe are 
shock mounted, fast-access-time 
hard drives mounted on a controller 
card. 



Scribe 20MB, 68ms $369 

Scribe 30MB, eSms $389 


BACKUP SOLUTIONS: 

40MB Internal Mountain* ,.$389 
60MB Internal Wangtek* . . .$749 
60MB External Wangtek . . . .$827 

CONTROLLER CARDS: 


PC Haid Disk $79 

AT Floppy/Hard Disk $149 


PC KITS: Our kits come complete with a hard 
drive, controller card, mounting hardware, 
cables, software, and illustrated manual. 


20MB MiniScribe, 65ms $279 

20MB Seagate, 65ms $279 

40MB MiniScribe, 61ms $399 



Lifetime Memory Products 
12611 Research Blvd. #400 
Austin, Texas 78759 
1-800-622-8001 Outside Texas 
1-800-288-4445 Inside Texas 
Monday - Friday: Sam - 9pm 
Saturday: 9am - 5pm 
1-512-335-7598 Technical Support 
Monday - Friday: 9am - 5pm 
All times Central Standard Time 



LIFETIME BACKUP 
UTILITIES 

Free with every Lifetime 
hard drive. Easy to use 
reliable and fast! Lifetime is 
a utility program for back- 
ing up, comparing, and 
restoring files between your 
hard disk and floppy disk 
drive. 






P R () O l: C T I V I T Y 


■ EDITED BY CRAIG L. STARK 


Power user 


Coloring columns in dBASE; more ROUNDing errors; automatic uppercasing and 

simultaneous document editing in WordPerfect; printing multiple copies in Word. 


ROUNDO FUNCTION, SQUARE HOLE 

Brian Danenberg’s letter (Power User, 
August 1987) correctly identifies an anom- 
aly in dBASE Ill's ROUND!) function. 
Negative numbers are actually rounded to 
the next smaller integer, so that 

ROUND(-5.5,0)=-5 

whereas 

ROUND (5. 5,0) =6 

This means that offsetting entries will not 
equate if the ROUNDO function is used, 
but at least the result is predictable. 

Clipper (Autumn '86) is in fact even 
worse than dBASE III in its implementa- 
tion of the ROUNDO function. Indeed, as 
documented in the table “A Comparison 
of ROUNDO Function Results,” if you’re 
using ROUND!) with Clipper, you’d bet- 
ter rewrite your code. 

Robert O. Banziger 
Batavia. Ohio 

Among dBASE III, Clipper (Aurumn ’S6). 
and FoxBASE Plus, only FoxBASE im- 
plements the ROUNDO function correctly 
(in my opinion), and. as Mr. Banziger' s 
table shows, Clipper’s results are so bad 
you shouldn't even be using the ROUNDO 
function. Of the 2,000 ”.5” numbers be- 
tween —1000.5 and 999.5, only 28 return 
correct results with this program. The 
same anomalies occur using Clipper’s 
STRO function for rounding . 

Nantucket is aware of the problem, and 
has corrected it in the new Summer '87 re- 
lease (the upgrade for which is free — how 
nice.'). In the new version, all numbers 


round so that positives and negatives will 
offset. If you must continue using Autumn 
'86 for some reason, the Winter '87 Nan- 
tucket News suggests a workaround: 

rounded=( INT(x»10+. 5) ) /10 

Unfortunately, this formula produces 
the same imperfect results as does 


A Comparison of ROUND 0 
Function Results 


Correct 

dBASE 

Clipper 

ROUN(-9.5.0) -10 

-9 

-9 

ROUN(-8.5.0) -9 

-8 

-8 

ROUN(-7.5.0) -8 

-7 

-8 

ROUN(-6.5.0) -7 

-6 

-6 

ROUN(-5.5.0) -6 

•5 

-5 

ROUN(-4.5,0) -5 

-4 

-4 

ROUN(-3.5.0) -4 

-3 

-3 

ROUN(-2.5.0) -3 

-2 

-3 

ROUN(-1.5,0) -2 

-1 

-1 

ROUN(-0.5.0) -1 

0 

-1 

ROUN(+0.5,0) 1 


1 

ROUN(f 1.5,0) 2 

2 

1 

ROUN(-r2.5,0) 3 

3 

3 

ROUN(-f3.5,0) 4 

4 

3 

ROUN(+4.5.0) 5 

5 

4 

ROUN(+5.5,0) 6 

6 

5 

ROUN(-r6.5,0) 7 

7 

6 

ROUN(+7.5,0) 8 

8 

8 

ROUN(-r8.5,0) 9 

9 

8 

ROUN(-f9.5,0) 10 

10 

9 



dBASE — all positive numbers round up 
while the negative numbers also routtd up 
(because of the "■¥ .5" ). 

In Clipper’s defense, the problem origi- 
nates in Lattice C, with which Clipper is 
compiled. Lattice acknowledges that the 
errors arise inside the Lattice library when 
manipulating floating-point bits ("It's a 
tricky problem — other areas are in- 
volved' ' ) and is working on it. 

In the meantime, to gel correct results, 
you need to employ Danenberg' s tech- 
nique of using the ABS( ) function . 

Incidentally, T ve had a number of let- 
ters defending dBASE’s philosophy from 
a mathematical point of view. / still prefer 
the Lotus approach, however, because I 
want the dollars and cents of offsetting en- 
tries to offset. — Brad Stark 

COLOR PRINTING FROM DBASE 

Even without using dBASE programming 
you can send color instructions to your 
printer using simple Escape sequences. I 
wanted different columns of my report 
printed in different colors, so with my Ep- 
son FX-KX) and assuming a .DBF with 
fields called Name, City, and Country, I 
entered 

red=CHR ( 27 ) -HCHR ( 1 ) 
gr een=CHR ( 2 7 ) -t-CHR ( 2 ) 
black=CHR ( 27 ) -t-CHR ( 3 ) 

Then I typed 

LIST red-Pname,green-i-city, ; 
black-i-country TO PRINT 

[ We have broken the above LIST command 
into two lines to fit the magazine's mar- 
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Laser Printer 
Labels, guaranteed to feed 
automatically from your paper 
tray without melting or peeling 
off inside your HR'“ Apple!" or 
other popular laser printer. 

Ask for Avery Laser Printer 
Labels (Product code #'s 5160 
through 5165) wherever computer 
and office supplies are sold. 

Or call 1-800-535-3232 ext. 30 
for a free sample 
pack or the dealer 
nearest you. 

AVERY 


PRODUCTIVITY 

■ POWER USER 


gins. When you enter it yourself, remove 
the semicolon and combine the two lines 
into one. — Ed.] If you wish to highlight 
only certain records, you could use the 
I1F() function or actually add the Escape 
sequences to the Helds of these records. If 
you wanted all records from New York 
highlighted, you could enter 

REPLACE ALL City WITH radtCity+black; 

FOR State--NY- 

[Again, remove the semicolon to make the 
above a single line. — Ed.] Bear in mind 
that the Escape sequences consume space 
in the Held, so the Held must be long 
enough to avoid tmncation. 

Hassan El Meligy 
Cairo, Egypt 

Even if you don’t have a color printer, you 
can use Mr. El Meligy's techniques to 
boldface or underline. See your printer 
manual for the appropriate Escape se- 
quences. Just make sure you always turn 
off any enhancements you turn on, and re- 
member that printing will be correspond- 
ingly slower. 

Mr. El Meligy is correct that a dBASE 
character field can hold Escape se- 
quences. This can be useful in emplutsizing 
special records. The drawbacks: the field 
will no longer SORT or INDEX normally; 
there is a great danger iff truncating the 
field; and you must remember to remove 
the Escape sequences later. 

You can also implant Escape sequences 
in REPORT FORMS and LABEL FORMS. 
— Brad Stark 


Capstaht 

I have a habit of not pressing the Shift key 
hard enough after a period, so I end up 
with a lowercase letter at the beginning of 


the next sentence. Rather than cure the 
habit, 1 found it easier to write the macro in 
Figure I. It simply capitalizes the Hist 
character of every word immediately fol- 
lowing a period. 

Yvonne Tallini 

Weedsport, New York 

/ modified Ms. Tallini' s original macro to 
take advantage of WordPerfect’s condi- 
tional chaining. It's easy enough to trans- 
fer control from one macro to anoth- 
er— you just invoke the other during your 
macro definition. But if the first macro 
contains a search, you can arrange it so 
that the second macro executes only when 
the search is succesffiil. All you need to do 
is make the second macro the last com- 
mand in the first. In this case, the com- 
mand is Alt-C itself, so the macro will exe- 
cute again and again until it doesn't find 
any more periods . — Neil J. Rubenking 


BOTHDOCS 

/ often want to edit two documents at once, 
and so I've written the BOTHDOCS mac- 
ro shown in Figure 2. It displays the cur- 
rent directory and lets you select a file 
from it, then does the same for a second 
document. It uses the Ctrl-PgUp macro 
key to allow user input; Just move the high- 
light around with the arrow keys and hit 
Enter to select one. You'll need WordPer- 
fect 4.2 to use this macro, however, as 
previous versions don't have the Ctrl- 
PgUpfeature. 

There are two Down commands in the 
macro definition. Their purpose is simply 
to ensure that when you're defining the 
macro you don’t try to retrieve a subdirec- 
tory. If you're in the root directory when 
you define the macro, you don' t need those 
two lines at all. 


<Ctrl-Fl0> 

Begin macro definition 

<Alt-C> 

call it Alt-c 

<F2>.<F2> 

Search for a period 

<Ctrl-Right> 

Jump to the start of the next word 

<Alt-F4> 

Block on 

<Right> 

Hark the first character 

<Shi£t-F3>l 

Switch it to uppercase 

<Alt-F4> 

Block off 

<Alt-C> 

Call this macro again 

<Ctrl-Fl0> 

End macro definition 


Figure 1 : A WordPerfect macro that automatically uppercases the first letter in a sentence. 
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We liked UNlock MasterKey, 


■ COPY PROTECTION 

RUN YOUR PROGRAM ON ANY HARD DISK 

unlock MasterKey Removes 
Copy Protection from 
140 PC Programs 


from TranSec Systems, because 
it doesn’t copy software, 
it removes copy protection 
and that's what we want. 

We also liked the speed at which 
it removed the copy protection and 


The new UNlock MasterKey 
“copying” disk by TranSec and 
best selling UNlock Albums A+ 
and D*** allow you to quickly and 
easily make unprotected DOS 
backup copies of more than 140 
popular original PC programs. 

Your original disk is un- 
changed and the unprotected 
backup copies perform exactly 
the same as the original, as do 
copies of these copies. 

UNlock copies run on any 
hard disk, including Bernoulli 
Boxes. No original key disk is 
required in Drive A. You can also 
run on a RAM disk and conven- 
iently copy DOS 6 1/4" programs 
to 3 1/2” diskettes. 

Take prorection off 
programs not listed by 

using generic routines. 

• 

New UNlock MasterKey is 
TranSec's most comprehensive 
copy protection removal pro- 
gram. It unlocks all the pro- 
grams in TranSec's Albums A-f, 


B-f and D-t'...and more than an 
additional 100 programs. It is in- 
tended for the user who wants 
the best and roost comprehen- 
sive copy-busting program 
available. 

MasterKey has the ability to 
break more than 140 specific 
menu listed programs. In addi- 
tion you can take protection off 
programs not listed in the 
menus by using generic routines 
for the PROlok, SUPERlok and 
EVERlock protected programs. 

With U^Hock MasterKey an 
analyser will tell you if the disk 
is protected by either PROlok or 
SUPERlok, so that you can sim- 
ply apply the proper UNlock lib- 
erating routine. Even many pro- 
grams \ising hardware protec- 
tion schemes can be unlocked. 

While other copiers will make 
copies of some programs, only 
UNlock removes copy protection. 
Backups don't require tedious 
uninstalls, and reorganizing 
your hard disk does't result in 
your software calling you a thief? 
To order call 1-800-423-0772. 


unlock MasterKey 

Ms mrK ey unlocks ths prog f ims In Albums "A” Phis snd "IT Pkis snd thoss bslow: 


AMsrgraf (2.2) • Autocsd Eln A Wtn (2.&t) • Bsncstar • Bsslo-2C Runtims P^ksgs (2.00.04 
& 12/1 2/86) • fidanct o( Powsr '85 • Csdkoy (2.1 1 .01 . 3.01 ) • CsdvMKS (1 .10, 1 .20. 1 .30) 

• Computsr AUsd Planning (CAP) 12/1 Sfi6 • Cadvanca DXF Transistor • CAP (3.00) • 
Chassmastar2000 ('86)-Courtract)ngSystam(2'2)'CP2A(5.8)'DAIIBustsrsr86) •Data 
Highway Olagnosties (1.3) • Databasa Uanagar I (2.0, 2.02) • Diagram Mastar (5.1) • 
DIagraph (3.3, 3.4.1, 3.5) • Discovery Utigstlon Support (2.3, 2.3e. 3.0) • Disk OpUmizar 
(1.4, 1.5) • Erunaead (I'lOB) • EacriMan (2, 2.0A) • FInanciai Analysis for Farmers (6.0) • 
Financial Profilas (1 .5. 2.2, 2.3) • Fund Mastar-TC (3.5) • GSS Arab World (1.36A) • Harmony 
(2.35, 3.00) • IBM Drawing Assistant (1.0) • IBM Graphing Assistant (1.0, 2.0) • IBM 
Planning Assistant (1.0) • ICSI Intaractlve IQ Program (1.11) • Inaearch (1.02) • Insmark 
(4.03E) • Intsrcaptor IV (1.0A,1.0e) • Intarcom 102 (2.30S.4.14) • Kampfgruppa ('85) • 
Haintananca Arwiyals System (4.00) • Magnatypa (1 .4) • Mapmsstar (6.0) • Mean 18 Golf 
CSO ) • WnHab (5.1 .1 ) • MuWilngual Scholar (2.9) • Muttilingual Scribe (2.9) • Paradoi (1 .0) 

• PBS (1 .0) • PC Emulator (1 .03) • Patrocalc (85) • PCATE {3.3rH4) • PC FOCUS (t .5.2.0, 4.5) 

• PC Information System (9.21 ) • PCUNK (1 .0) • PfsiAccou (‘84, C) • Pfs:Flla (Tandy B. C) 

• PfsrOraph (T andy. 6) • PfsiPlm (Tandy, B, C. 2.00) • Pfs:Ra^ (Tandy, 1 .00, 1 .OO.X, 6. 
C) • Pfs:Wr1la (Tandy. 1.00, 1.01, C, 2.00) • Pietura Perfect (3.3, 3.5) • PLC-2 Ladder 
Logistics (2/1 1/87) • Pluto ('84) • Print Master (1. IP) • Print Shop (Early '85. Late '65. -86) • 
Pr»Q)la (1.2) • Quiekan (S4) • Real CICS (1.10) • Real Estate Appraisal System f87) • 
Redboard • Raaldantial Appraisal Procesaor (R8C) • Scraenio for Cobol (2.0) • SIdakick 
(1.S6B) • Sketch Proceaaor (S5K) • SmARTWORK (1.0 r.6-10. 1.1, 1.2 r3..7) • Softboi I 
Runtkna System (2.11 ) (11) • Softbridge FInanciai Plannar (2.1) • Spectra Buaineas 
Syslams (3.01) • Spotllghi (1.0) • SPSS Stattstles for the IBM PC (1.1) • Star Trek: The 
KobayasMAftemat)ve>Suparpaga *810111 (2)* Tango PCB Layout Systam (3.03,3.04) 
•TongoRoute(l.lO)*Tachsonb(Dlgltlzer(2.6M)«Taylor Allan Bradley Programmer (6.19) 

• T-Bond Tradl^ System (’84) • Taneora fUithorlng Sualam (3.00 Beta) • Toalax (1 .5) • Type 
1 (Brodarburxl) ('8^ 'Universal Ufa Pars. Prop. System (6.4N) » Versatile R eport System 
(2.31)*VldaoStoreManogsr('86)<What'sBast(1.1)*WastinghoussNumaL(^(2.l.3.0) 

• GENERIC PROLok Unlockar • GENERIC PROLoik Clessic • GENERIC SUPERLok 
UrUockar • GENERIC HardDlsk SUPERLok • GENERIC EVERLOCK Unlockar 


the informative documentation 
that accompanied the package. 
UNlock MasterKey is simply the 
most elegant of those we tested and 
is well worth its $159.95 price. 


UNlock MasterKey 
EDITOR'S CHOICE 
NOVEMBER 24. 1987 
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CHOICE 



JANUARY 12.1988 • PC MAGAZINE 

BEST OF 1987 SELECTION 

UNlock MasterKey 

For 1887 PC Haga*iH*'a authors and editors chose the most 
•ifnificant contributions and most favored products of the 
year. They called UNlock MasterKey unlocking tools rA« 
ultimate equalizer for removing copy protection. 


Guaranteed to work only with IMad programs: 


unlock $49.95* 
Album "A" Plus 


unlock- $79.95* 
Album "D" Plus 

Lotus 1-2*3 ( 1 A 1 A*. 2 . 0 . 2 . 01 ) 

IBM Writing Assistant (i .o. 2 . 0 ) 

IBM Rling /distant ( 1 . 0 . 2 . 0 ) 

IBM Rspoiling Assistant (i.o. 2 . 0 ) 
Graphwritsr ( 4 . 3 . 4 . 3 . 1 ) 

Ralla Cobol ( 12 . 2 . 0 ) 

MultIUnk Advanced 0.02. 3 03) 
dBASE III & dBASE III PIUS (i.O) 
Framework 1 and II (1.0) 
Chartmaster (6.1. 6.2) 

Signmaster (5.03. 5.05. 5.1) 

Fastback (s 3) 

Harvard Total Prolact Mgr(i io) 
ThInkTank ( 2 . 0 . 2 .i) 

Dollars ft Sense (2.0) 


dBASE III a dBASE m Plus K O) 
Franwwork 1 A II |i.oi 
Ctlpparnmaner-si 

Fa<ttack|5 3 i 

Ctiartiiiatleri6.i.6ii 

Signinasteristi 

Dollars a Sanaa (2.oi 

MIcroaolt Word ii.is. 2.0.2.011 

Lotus 1.34 |l A 1A‘. 20 . 201) 
Symphony (i.i. 121 

Lotus 1-24 Report Writer |i.0) 
DoublaOOS (Ai| 

Harvard Total Protect Mgr 11.101 
HngYour Money iai, 

ThInkTank (2.0. 21) 


*Add $4.00 ship/harKing. Foreign orders $10.00 
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Jerry Poumelle 
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Winn L. Rosch 
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ORDER TODAY TOLL FREE: 
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<Ctrl-F19> 

Begin macro definition 


BOTHDOCS 

Name it BOTHDOCS 



<F5><CR> 

List files 



<Down> 

Be sure you're not 

retrieving 

a subdirectory 

<ctrl-pgup><CR><CR> 

Take user input 



1 

Retrieve the file 



<shi£t-F3> 

Switch documents 



<F5><CR> 

List files 



<Down> 

Be sure you're not 

retrieving 

a subdirectory 

<ctrl-PgUp><CR><CR> 

Take user input 



1 

Retrieve the file 



<Ctrl-F10> 

End macro definition 



Figure 2: This WordPerfecl 4.2 macro permits you to edit two documents simultaneously. 


If you want to edit two documents as 
soon as you start running WP.just use the 
command 

WP /M=BOTHDOCS 

This executes the BOTHDOCS macro as 
soon as the program starts. 

— Neil J. Rubenking 


MULTIPAGE PRINTING WITH WORD 

When Microsoft Word prints multiple 
copies of a page, each copy gets reformat- 
ted every time from scratch. With HP La- 
serJet this is unnecessary, since the printer 
can produce multiple copies far faster than 
Word can. The HP Escape sequence for 
this is 

Esc&lNX 

where N is a number from 1 to 99, When in 
Word, you can enter the Escape character 
by holding down the Alt key and typing 27 
on the numeric keypad. You can place the 
command anywhere on a page. For exam- 
ple, the sequence 

ESC&125X 

would print 25 copies of the page in which 
it appeared. 

For real elegance, however, put this 
code in its own paragraph, format the para- 
graph with a line spacing of zero, then 
place it in the glossary with the name 
MULTI. That way you can simply pop it 
into any document as needed, without dis- 
turbing the page formatting. 

Richard W. Cobb 
Stormville, New York 

There’s actually an even more sophisticat- 
ed solution. Rather than enter the com- 
mand in the glossary as text, enter it as a 


macro. Then use the pause command to 
have the macro stop for you to enter the 
number of pages to print. In Word's syn- 
tax, the macro is 

<E8C>&l«ipaueei>X<e8C>£p<down 2>0<enter> 

Enter the first Escape by holding down 
the Alt key, typing 2 7. and releasing the Alt 
key. It will show up on-screen as a small 
arrow pointing to the left. Enter the second 
Escape as usual — hitting the Esc key if cre- 
ating the macro in learn mode, or typing 
<Esc> if creating it as text. The chevrons 
[also called guillemets or European 
quotes — Ed.] surrounding "pause" are 
typed by holding down the Alt key and typ- 
ing [ for the left chevron and / to produce 
the right chevron. 

By substituting the appropriate com- 
mands you can use this trick on any laser 
printer with multipage capability. You’ll 
be impressed by the difference in speed. 
Alas, you will have to collate the output 
manually, since the printer will print all 
copies of each page before moving on to 
the next. On my Canon LBP-8II, using 
Metro Software’s LaserTwin to emulate 
the HP, entering the command on page / 
maintained multipage printing throughout 
the document . — M. David Stone 


SHARE YOUR POWER 

Tell fellow u,sers about your late.st techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for your 
trouble, plus an e.xtra $25 if you submit 
your letter on a disk. If you send a disk, 
plea.se include a printout. Mail yourconUi- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. iiffi 
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New 

Version 3 


c/BASE" Users: 

If you don’t use R&l^, 
you’re waging your time! 


m. 


Network Support 
More than 100 
Enhancements. 


Ifs a fact With R&R you will prepare reports hvo to ten times faster than by dBASE 
programming. Thafs what independent reviewers and R&R 
users say. And we guarantee that you will be satisfied.* 


R&R has the power, flexibility, and ease-of-use to help you do reports 
like these, and virtually any others, quickly and without programming. 

Power to relate and report from up to 10 files at once using one-to-one 
and one-to-many relations. Flexibility to place text and 
fields anywhere. Ease-of-use of Lotus®-like menus. 

Power of more than 75 functions for calculated fields. 

Flexibility of report, page, and group headers and 
footers. Ease-of-use of standard field formats such as 
currency, commas, and word-wrap. 

R&R has hundreds of features to 
give fast results. Eight sort levels. 

Eight group levels. Totals, subtotals. 

Memo field support including query, 
merge, and word-wrap. Printing in 
underline , bold, italics, and different 
fonts. 


CMtr«ll*r 
Mna SMMtrlM. JM 
•* tMt MaM" aMiavara 
laataa. tH MOOT 


involoa Ma. >0 Wd. lavaUa Data Unaaia >ala«oa ! 
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wllf Lao* 

■WtarOvlIl*. Ct OMK 

bM« at eraar, U-Jwi flS 

VUi VP.t. 

Tra: mat M 


Statements 






So Relate & - 
Report, then 
rest and relax — 
with R&R. 


Employee Lists 




*. . . a stunning combination ol a 
comfortabla and Infomiatlva uaar Inlar- 
taca, suptamaty aaty acoaaa to muMpla 
related flies, and eitansive repoft 
design and enhancament tools. Usable 
by novlca and expert alike. It Is superb 
tor genaraltng either stialght-lorward 
or complex report output . . . .' 

Edilor's Choice 
PC Magazine, 12/8/87 

The [time] savings era gained with 
RAR were remarkable.'' 

InloWorld, 5/25/87 

The consummale dBASE report 
writer." 

PC WoM, 3/87 


*. . . run, dont walk . 
order . . . ." 


. and place your 
PC Weak, 11/11/88 


CIRCLE 315 ON READER SERVICE CARD 


L! 
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Only $149! 
Satisfaction Guaranteed* 

To order, or for more information 
and the name of your nearest dealer, 
call: 

800 - 325-9035 

In Mass., call (617) 366-1122 


*lf you areni satisfied for any reason, return R&R 
within 30 days of purchase for a full refund (if purchased 
directly from Concentric or a Concentric Authorized 
Reseller). R&R works with dBASE III®, III PLUS®, 
Quicksilver”, dBXL” and other dBASE-file-compat- 
ible products. Clipper'" and FoxBASE+'" Module 
$49.95 additional. 3.5" media available at extra cost. 
Runtime included with unlimited use license. 



Concentric Data Systems, Inc. 

18 Lyman Street, PC Box 4063, Westboro, MA 01581 


Traaemarks dBASE, dBASE III, dBASE III PLUS by AsMon*Tate Lotus by Lotus Developmefit Corporation 
Ouicksilvar. dBXL by WordTech Systems, Inc. FoxBASE* by Pox Software Clipper by Nantucket Corporation 
R&R Relational Report Writer by Concentric Oau Systems, inc 












e steps to instant prcgramrning. 


Microsoft. QuickBASIC 4.0 is a revolution 
in BASIC programming. A revolution that 
earned PC Magazine'^ Best of 1987 award and 
its Award for Technical Excellence for the last 
two years. 

Instant programming means 
instant results. 

With Microsoft QuickBASIC 4.0, you get 
a complete instant programming environment. 
Revolutionary technology lets you run, edit, 
debug, and then continue running your program. 
Without a time-consuming compile step. 

So you get instant results and instant 
productivity. 

Instant programming also means you’re 
always ready to debug using a sophisticated 
collection of debugging tools. Control program 
execution easily with breakpoints. Use watch- 
points and watch expressions to see data values 
as your program runs. Even change data 
values and continue running ! 


Advanced language extensions such 
as records, recursion, huge arrays, and 
FUNCTION procedures give the language 
more power and versatility, so you can really 
flex your BASIC muscles. And Microsoft 
QuickBASIC 4.0 still produces the fastest 
BASIC code around. 

A great value gets better. 

At $99 Microsoft QuickBASIC 4.0 is a 
great value. And now it’s even better because 
it includes our Value-Pack Catalog containing 
coupons worth more than $600 on add-on 
packages and books. And if that’s not enough, 
there’s a 30-day money-back guarantee. You 
just can’t lose. 

Take the first step into instant program- 
ming. Just call us at (800) 541-1261, Dept.E20, 
for the name of your nearest Microsoft dealer 
and start your own revolution 
in instant programming with 
Microsoft QuickBASIC 4.0. 


Mamdl0uttfi^SK'4O 


Microsoft (QuickBASIC 4.0 



Micro.soft is a registered trademark of Microsoft Corporation. Offer valid only in the 50U.S. States. 
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■ EDITED BY ROBERT L. HUMMEL 


Languages 


Named constants in Turbo Pascal to make INLINE code easier to read and write; bitmaps to 
decrease a C program’s memory requirements; and a BASIC program that does a warm boot. 


BASIC 

WARM BOOTING FROM BASIC 

In PC Tutor, June 23, 1987, there was a 
discussion of how to force a PC to perform 
a warm boot. However, in my case, 1 
needed to be able to do this from within a 
BASIC program. By disassembling 
WARMBCOT.COM, I was able to isolate 
the steps required to accomplish this. 

The BASICA program listing (Figure 
I ) will cause a warm boot when added to a 
program and then run. A cold boot is even 
easier to do, although it will cause a longer 
delay due to the PC’s memory check. To 
convert this routine to perform a cold boot, 
remove lines 30 through 1 30, change the 
ARRAY(7) in line 20 to ARRAY(2), and 


then change the FOR counter in line 200 to 
FORI = 0TO4. 

Dr. Thomas G. Bumakis 
Southgate, Michigan 

To convert this routine for use with Quick- 
BASIC or Turbo Basic you will have to use 
CALL ABSOLUTE, which is equivalent to 
BASICA ' s CALL command. CALL ABSO- 
LUTE is built into Turbo Basic directly; 
however, you must first use 

DEF SEG VARSEG(ARRAY(0) ) 

before the POKE and CALL statements, to 
make the array's segment the current de- 
fault. 

In QuickBASIC 2.0, ABSOLUTE is an 
external routine contained in the file 


USERUB.OBJ, though in later versions it 
is in its own file named ABSOLUTE. OBJ . 
Regardless of which version of QuickBA- 
SIC you’re using, this object module must 
be linked to your program after it has been 
compiled. — Ethan Winer 


C 

COMPRESSING WITH BITMAPS 

When the elements of a large array are go- 
ing to be used as flags to indicate yes/no or 
on/off status, the individual bits of each 
byte can be used to reduce memory over- 
head. 

On IBM PC-class machines, a byte is 8 
bits, which means a character array can 
track eight times as many elements (or be 
eight times smaller, depending on your 
needs). Each element of a list can be repre- 
sented by a single bit, with every 8 bits 
stored in a single array element. When an 
element is to be set (turned ON), the posi- 
tion of the character containing the bit is 
found and the bit set to I . Resetting the bit 
(turning it OFF) requires the bit to be set 
back to 0. 

BfTTEST.C is a small program that 
demonstrates the use of these bit manipula- 
tion routines. 

S. Manipoopathy 

Bangalore, India 

Bitmaps and bit manipulations are not 
new. But C makes bit manipulation so easy 
that it’s a sin not to take advantage of it, as 
Mr. Manipoopathy’ s program, shown in 
Figure 2. so aptly demonstrates. I can 
think of a lot of times when bitmaps would 


10 

' Machine language 

warm reboot procedure 

20 

DEFINT A-2j P=0: I* 

0: J=0: DIM ARRAY(7) 

30 

DATA 

&HB8 

:R£M 

This is the hex code 

40 

DATA 

&H40 

:R£M 

for the warm reboot. 

50 

DATA 

&H00 

:REM 

It first goes to the 

60 

DATA 

&H8E 

:REM 

memory address 0040 

70 

DATA 

&HD8 

:REM 

and places 1234 (hex) 

80 

DATA 

4HC7 

:REM 

into memory. Then it 

90 

DATA 

&H06 

tREH 

branches to FFPF:0000, 

100 

DATA 

&H72 

:R£M 

the address where the 

110 

DATA 

&H00 

:R£M 

CPU begins to execute 

120 

DATA 

&H34 

:R£M 

instructions after a 

130 

DATA 

&H12 

:R£M 

power on. From here 

140 

DATA 

6 HE A 

:REM 

the PC's BIOS jumps 

150 

DATA 

&H00 

:REM 

to the start of its 

160 

DATA 

&H00 

:REM 

diagnostic routines. 

170 

DATA 

4HFF 



180 

DATA 

4HFF 



190 

REM 




200 

P®VARPTR ( ARRAY ( 0 ) ) 

: FOR I» 

9 TO 15: READ J: POKE(P+I), J: NEXT 

210 

SUBRT=VARPTR(ARRAY{0) ) ; CALL SUBRT 


Figure 1 : Running this subroutine in a BASIC program will force the PC to do a warm boot. 
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l» R O I) U C T I V I T Y 


have gone a long uwv in improving the 
memory' requirements of one of my pro- 
grams: tracking previously asked ques- 
tions in a trivia game program or a list of 
record numbers from a database selection . 
for example. In fact, a small model pro- 
gram (limited to 65,535 bytes of data 
space) can easily track over 250,000 ele- 
ments of a list using a 32K bitmap. 

Whenever you u.se bitmaps, make sure 
that the maximum number of elements be- 
ing tracked does not exceed a value eight 
times the number of bytes in the bitmap; 
otherwise, you're sure to get "unpredict- 
able results" — a program crash. I did 
this, and the "hug" disappeared once I re- 
alized my error and increased the size of 
the bitmap. 

BITTEST.C uses a IK bitmap to track 
over 8,000 elements. You can adjust this if 
you wish, but remember that data space in 
a small model program is limited, and 
most compilers require the ‘ Huge' ' mem- 
ory model to be used to create an array 
larger than 64K. You can also declare a 
"Huge" pointer and alhnate over 64K 
from the far heap. 

The Bitmap initialization routine (a 
macro call to memset) should always be 
called before commencing calls to bitmap 
routines. This insures that the bitmap is 
properly initialized to all zeros. 

FLIPPESG BiTS The sefhit( ) function 
turns on a specific bit in the bitmap. To do 
this, it first calculates which byte in the bit- 
map contains the bit to be .set, by dividing 
the hit number by 8 (the divide operator ig- 
nores any remainder). For example, bit 
number 7 (starting with 0) would be in byte 
0, and bit number 24 would be found in 
byte 3 — the quotients of(7 1 8) and (24 / 8), 
respectively. 

Next, sethitO finds the individual bit in 
the selected byte via the C modulus opera- 
tor, which returns the remainder of a divi- 
sion operation. Calculating the remainder 
of 7 divided by 8 (7% 8 in a C modulus) re- 
turns 7, or the seventh bit of byte 0; bit 
number 24 would be the zeroth bit of byte 3 
(24 % 8). Fortunately. setbitO performs 
this automatically for us. 

Finally. setbit( ) must turn that particu- 
lar bit ON. It does this by taking the value 
of I (orOOOOOOOl in binary) and shifting it 
left by the bit number. Bit 7, for instance. 
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/* blttest.c 

* testa bit-map routines 

*/ 

I include<8tdio.h> 

I inc lude<B)en . h> 

linclude''PcMag. h* /* standard definitions */ 

•define BITMAP SIZE 1024 
•define NUH_BlTS 8 

•define HAXVAL (BITMAP_SIZB*NUM_BITS) 

•define toap_init (bitiaap, size) iseB8et(bitnap,0 , size ) 

unsigned char bitBap[BITMAP_SIZE ] ; /• can track 8000 elements •/ 

main( ) 

< 

int n,i; 

char linebuf fer[ 100 ) ; 

Bmap_init(bitnap,BITMAP_SIZE}; /* initialize the bitmap to 0 */ 

while(TRUE} 

printf ( '‘\nEnter a number to put in the list t <RETURN> (“Z to go 
on):\n"); 

if ( 1 gets ( linebuf fer) ) 
break; 

i ■ atoi(iinebuffer); 
if(i <0 M i > HAXVAL) 

printf ( "\nOnly numbers from 0 to %d are valid in this demo” ,MAXVAL) 

else 

setbit ( bitmap, i ) ; 

> 

while (TRUE) 

< 

printf ( "\nBnter a number to EXCLUDE from the list & <RETURN> (*Z to go 
on):\n”); 

if ( lgets( linebuf fer) ) 
break; 

i - atoi{ linebuf fer ) ; 
if (i < 0 II i > HAXVAL) 

printf ( "\nOnly numbers from 0 to %d are valid in this demo" , HAXVAL) 

else 

resetbit ( bitmap, i ) ; 

) 

printf (*\nThe included numbers are:\n”); 

for(i - n > 0; i < HAXVAL; i++) 
if ( isbitset ( bitmap, i ) ) 

n++; 

print£(-%3d %c",i, ((n % 13) 7 ’ ' : '\n') ); 
printf ( ”\nThat\ 's it”); 

} 

!* aetbit() • turns ON bit n in bitmap */ 

setbit ( bitsiap , n ) 
char ^bitmap; 

int n; 

bitBap(n/8] |" (1 « (n % 8)); 

> 

I* unsetbit() - turns OFF bit n in bitmap */ 
resetbit ( bitmap, n ) 
char *bitmap; 

int n; 

K 

bitmap[n/e] &- ('(1 « (n % 8))); 

) 

/* isbitBet() - returns TRUE if bit n is ON in bitmap, else returns FALSE */ 

isbitset ( bitmap, n ) 
char *bitfflap; 

int n; 

{ 

return (bitBtap(n/6 ] k (1 « (n%8))); 

) 

/* End of bittest.c •**•••*••*******•*••*••***••/ 


Rgure 2: BITTEST.C demomtrate.s the ii.se of bitmaps and bit manipulation routines to reduce 
memory overhead. 



SAVE IVIDNEY 
□N CDiVIPUTER5 

COMPUTER PRODUCTS AT THE LOWEST PRICES 
Special of the Month - Novell Sft Netware VER 2.1 $2499.00 


COMPUTERS 

THE Ml NEW IBM PERSONAL SYSTEM 2 

MODEL 25 MONOCHROME 2 FLOPPY SI.MSOO 
MODEL 25 MONOCHROME S1.222.00 

2 FLOPPIES 

MODEL 25 COLOR 1 FLOPPY $1 ,339.00 

MODEL 25 COLOR 1 FLOPPIES SI .49900 
MODEL 30-002 (2 720K POPPIES) SI .259.00 
MODEL 30021 (20MB HARO DRIVE) SI .699.00 
80286 SYSTEMS 

MODEL 50-021 (20MB HARO DRIVE) $2,655.00 
MODEL 60-071 (TOMB HARO DRIVE) S4.639.00 
IBM PERSONAL SY8TEM/2 DISPLAYS 
MONOCHROME 6503 S199.00 

C0LDR-8S12 (14*) S476.00 

COLOR 8513 (121 S539 00 

COLOR 8514 (161 SI. 162.50 

NEW PERSONAL SYSTEM 2 SOFTWARE 
IBM DOS 3.3 $96.00 

LAPTOP COMPUTERS 

NEC MULTISPEED 640K. 2 3-1/rFDO $1,385.00 
NEC MULTISPEEO EL. BACKLIT S1 .599.00 

NEC MULTISPEEO HO S2.360.00 

TOSHIBA 1000 IN STOCK S875.00 

TOSHIBA 1100 aUS $1,499.00 

TOSHIBA 1200 S2.290.00 

TOSHIBA 3100-20 $3,069.00 

NEWI TOSHIBA 3200 CALL 

NEWI TOSHIBA 5100 CALL 

ZENITH 181 640K. 2 3.5' FLOPPIES $1 .639.00 
ZENITH 183 640K,13-5*’ FLOPPY. $2,199.00 

10MB HARD DRIVE 

ZENITH 183 640K. 13.5* FLOPPY. S2.399.00 

20MB HARO DRIVE 
NEW MM PRIKTDIS 

IBM PROPRINTER 11 S439 25 

IBM PROPRINTER X124 S839.20 

IBM QUIETWRITER ill PRINTER SI .299.00 

WYSE COMPUTERS AND TERMINALS 
MODEL 1400-01 256K. 1 FLOPPY S81S.00 

MODEL 1400-02 640K. 2 ROPPIES S94S.00 

M00EL2106-20 S1.409.00 

MODEL 2112 SI .499 00 

MODEL 2214 SI .799 00 

MODEL 3216-01 S2,499 00 

MODEL 3216-40 S3.399.00 

ATSTYLE ENHANCED KEYBOARD S109 00 

TERMINALS 

MODEL 30 GREEN OR AMBER S309 00 

MODEL 50 GREEN OR AMBER S369.00 

MODEL 60 GREEN. AMBER OR WHITE S339.00 
MODEL 85 GREEN OR AMBER S479.00 

*** LASBl XT AND SSI 286 SPECIALS*** 
NATIONALLY RENOWNED LASER XT S499 00 

W/256K, 1 FLOPPY 

LASER)CTW/640K.2FLOPPIES. S799.00 

MULTI I/O CARO. TTL MONOCHROME 
MONITOR MONOGRAPHICS BCVLRO. 

TURBO 10 MHz MOTHERBOARD 
SPKIALI SSI AT 286-10. S12K. S1.119 00 

1.2MB FLOPPY. HOfl) CONTROLLER. 

ATSTYLE KEYBOARD. 8 EXPANSION 
SLOTS. 195 WATT POWER SUPPLY. 

FUU1 YEAR WARRANTY 
COMFM - SPECIALS 

DESKPRO MODEL II S1.243 00 

256K, 2 360K FLOPPIES 

OESKPRO 286 MODEL I S1.999.00 

OESKPRO 286 W/40MB HARO DRIVE $2.599 00 
OESKPRO 286 W/80MB HARO DRIVE S2.999 00 


OESKPRO 386W/40MB HARD DRIVE S4.660.00 
OESKPRO 366 MODEL 60, 20MHz S5.S59.00 
DESKPRO 386 MODEL 130. 20MHz S7.029.26 
OESKPRO 386 MODEL 300. 20MHz S9.199.00 
*” NEW COMRU PORTABLE III *** INSTOCK 
AH SPECIALS 

AST MODEL 80 Si .483.00 

AST MODEL 90 S1.929 00 

ASTMODEL120 S2.099.00 

ASTM00EL140 S2.425.00 

AST MODEL 170 S2.90S.99 

AST MODEL 300. 340 & 390 CALL 

MONOCHROME MONITORS 

HYUNDAI TILT SWIVEL AMKR S8S.OO 

TAXAN 123 GREEN MONOCHROME S105.50 

TAXAN 124 AMBER MONOCHROME S110.00 

AMOEK310A AMBER MONOCHROME S135.99 

AMDEK410A AMBER MONOCHROME S154 56 

V^E 530 GREEN OR AMBER $175.36 

COMPAQ MONOCHROME MONITOR S198 50 

PGSMAX-12E AMBER $143 00 

W/YSE 700 1280 X 800 RES S767.20 

W/GRAPHICS CARD 

AST DISPLAY MONOCHROME S179.50 

MONITOR. 14* BLACK & WHITE 

COLOR MONITORS 

SAMSUNG COLOR 640 X 200 S279 00 

TAXAN 720 COLOR MONITOR S299.50 

TAXAN 635 8397 50 

PGSHX-12E S459.00 

SPECIALIAMDEK COLOR 600T S349.00 

AMOEK COLOR 722 S444 00 

EGA MONITORS 

AST DISPLAY EGA S509 25 

COMRAQEGAAIONrrOR S584 00 

SAMSUNG EGA MONITOR $389.00 

SPECIALI GOLDSTAR EGA MONITOR $3S9.X 

NEWI TAXAN 770 MULTISYNC S539.00 

COMRAQ VGA MONITOR S524.25 

NEWI NEC MULTISYNC II CALL 

NEC MULTISYNC aUS 14* 960 x 720 S929 00 

NEC MULTISYNC XL 19* 1024 X 768 S1 .955.00 

ZENITH FTM ZCM-1490 S6B9.00 

DISK DRIVES 

20MB SEAGATE 1/2 HEI6HTW/CONT S289.00 

30MB SEAGATE 1/2 HEIGHTW/RU S309 00 

40MB SEAGATE FUU HEIGHT FOR AT S599.00 

20MB MINISCRIBE HARO CARO S399.00 

30MB MINISCRIBE HARO CARO S419.00 

aUSHARDCARD20 / 40 CALL FOR PRICE 

SPECMLI 40MB 1/2 H6T. MINISCRIBE S350 00 

SPECIAL! BOMB SEAGATE FOR AT S850.00 

W/ON-TRAC 

FUJITSU 360K 1/2 HGT FLOPPY S83.00 

COMFWQ360K FULL HGT. FLOPPY $47.00 

TAXAN TOM-5 5.25* EXTERNAL FDD S249 00 

FOR IBM PS/2 

BERNOULLI BOX 10 -f 10 SI .385.00 

SPEOALI BERNOULLI BOX 20 420 $1,599.00 

NON BOOTABLE CONTROLLER S1S9.00 

BOOTABLE CONTROLLER 209.00 

SPECMLI IRWIN 10M6 TAPE BACK-UP S259.00 

IRWIN 20MB AND 40MB INTERNAL IN STOCK 

TAa BACK-UPS 

ARCHIVE 40MB TAa BACK-UP UNIT S339.00 

FOR XT/AT 


CARDS 

MULTI VO S69 99 

MONOCHROME GRAPHICSW/PP S69.85 


ATD HERCULES COMRATIBLEW.'PP $95 00 

TAXAN 535 MONOCHROME W/PP $79 00 

HERCULES GRAPHICS CARO aUS $179 00 

IBM MONOCHROME W/PP S197.00 

COLOR GRAPHICS CARO S69 00 

COLOR GRAPHICS CARO W/PP $89 00 

HERCULES COLOR CARD W/PP $149 00 

NEW HERCULES INCOLOR CARD INSTOCK 

TAXAN 555 COLOR CARO W/PP S189.S0 

EGA AND MEMORY CARDS 

EPIC 480. EGA, CGA.MDA.HERC. S149 00 

640 X 480 VIDEO 7 COMFWTIBLE 
TAXAN AUTOSWITCH EGA CAU FOR PRICE 
PARADISE AUTOSWITCH EGA- $199 00 

M0X4Afl 

OUADRAM EGA $199.00 

VIDEO 7 VEGA DELUXE S265.00 

NEC G8-1 640X480 RES. S239 25 

NEWI GENOA SUaR EGA HI-RES $249 00 

800 x 600 RESOLUTION 

STB WM EXTRA. VGA. EGA. S249.00 

CGA. MONO 

GENOA SUaR VGA HI RES aUS $269 00 

NEC MVA 1024 S849 00 

VIDEO 7 VGA $339.00 

OUADRAM ULTRA VGA CARD S289.00 

PARADISE VGA CARD $296.00 

ASTVGACARO S314.50 


AT1WONDERBQARO.EGA.VGA.CGA S2S9 00 
WITH VGA - NEW IBM STANDARDS 
GET 256 COLORS OUT OF 250,000 

NOVELL NETWORKING 

TIMNKEY NHWORK SYSTEM 
BOMB 286 RLE SERVER. ARCNET K 
TERMINALS. LOADED SOFTWARE. 

CABLES. TERMINATORS AND TEES. 
EVERYTHING. aUG IN & TURN ON 


4'USER 

SS.999 00 

6-USER 

S8.999 00 

8-USER 

S10.649 00 

OaiUTING SYSTEMS 


NEWI ADV. NETWARE 286 V 2.1 SFT 

S2.599.00 

AOV NETWARE 288 V 2.0A 

SI .499.00 

AOV NETWARE 286 SFT I 

S2.096.50 

ELS 4-US£fl SOFTWARE 

S429.00 

CARDS 


ARCNET 

S169 00 

ETHERNET 

S2S9.00 

WORK STATIONS 


ARCNETaTERMINAL 

$799.00 

ETHERNET a TERMINAL 

S699 00 

MISC. NETWORKINC ITEMS 

MOUNTAIN 40M8 TAa BACKUP 

$469 00 

AMERICAN POWER 300W Ua 

S469 00 

FOR FILE SERVER 


MODEMS 


2400 BAUD INTERNAL MODEM 

$175.00 

W/ SOFTWARE 


ATO 300/1200 BAUD W/PaALK III 

$89 00 

USR SPORTSTER 1200 EXTERNAL 

$128.00 


USR SPORTSTER 1200 HALF INTERIM. S108 00 
EVEREX 1200eAUD INTERIM. S109 00 

EVEREX 2400GAU0 INTERNAL S199 00 

EVEREX 2400BAUD EXTERNAL $289 00 

NEW LOWER PRICING AVAILABLE 
HAYES SMARTMOOEM 1200 EXTERNAL $289 00 
HAYESSM12O0eW/SMARTCOMII $289 00 

HAYES SMARTMOOEM 1200B W/HW S250.00 

INTERNAL- NO SOFTWAK 


HAYES SMARTMOOEM 2400 EXTERNAL $424.00 
NO SOFTWARE 

HAYES SMAFITMODEM 24008 $424.00 

W/SOFTWARE 

HAYES SMARTMOOEM 24006 INTERNAL S379.00 
HARDWARE ONLY 

EXTERNAL MODEM CABLES S15.00 


IBM 5250 EMUL 2.12 CONV KIT 

S633.7S 

PRINTERS W/ FREE CABLE 

CITIZEN 1200. BO COL, 120 CPS 

$169 75 

cmzEN 1800. 80 COL. 160 ca 

SPECIAL OF THE MONTH 

S189 99 

CITIZEN MSP40. 60 COL, 200 Ca 

S299.00 

EPSON LX-800 W/TRACTOR FEED 

S219.00 

EPSON FX-66E 

S329 00 

EPSON FX-286E 

S469 00 

EPSON EX 600 

$429 00 

EPSON EX-1000 

$509 00 

EPSON LQ850 

$519.00 

EPSON LQ 2500 

$689 00 

SPECULI NEC P2200 

$339 00 

NECP660 80COL 

$425.00 

NEC COLOR P660 

$530.50 

NECP760136COL216Ca 

$580 00 

NEC COLOR P760 

$699 00 

NECPS60XL 

$879.00 

NECP960XL 

$1,057.00 

NEC 3550 SPINWRITER 

$729 00 

NEC 8850 SP1NWRITER 

$1,075.00 

PANASONIC 10801 

$199.00 

PANASONIC 10911 

$21900 

PANASONIC KX-P1S9S 

469.00 

DESTINY LASER XI H-P COMPff , 

4 MONTHS FREE SERVICE W/TRW 

$1,599.00 

0K10ATA ML182 aUS FOR IBM 

CAa 

OKIDATA ML192 aUS FOR IBM 

CALL 

OKIDATA ML193 aUS FOR IBM 

$440.00 

OKIDATA ML292E 

$377.44 

0KI0ATAML2S3E 

$515.50 

INTERFACE MODULE FOR 292/293 

$94 99 

SPECIAL! OKIDATA ML393 P/SERIAL 

•** **• 

$969 00 

TOSHIBA P321 SL W/TRACTOR 

$499 00 

TOSHIBA P341 S/L 

$665 00 

TOSHIBA P351 SX W/TRACTOR 

$1,050.00 

HP LASERJET SERIES II 

INSTOCK 

HP 7475A PLOTTER 

IN STOCK 

DISKETTES 

3-1/2* DSDO FOR PS/2 

$22 00 

5-1/4*054)0 FOR AT 

$12 45 

5-1/4*05410 FOR AT 

$21 99 

CHIPS 

60367-16 

$545 00 

80367-20 

$799.00 

8087-2 (FOR COMPU DESKPRO) 

$169.00 

80287-6 (FOR AT & AT COMPATIBLES) 

$179.20 

80287-8 

$255.00 

80287-10 

$335.00 

COMPAQ 366 1MB UaRAOE 

$390 00 

MISC. 

PARAUEL PRINTER CABLES 

$15.00 

10* PARALLEL aiNTER CABLES 

$20.00 

150 WAH POWER SUPaY 

$65 00 

4 - 6 OUTLET SURGE PROTECTORS 

$1500 

aRMA POWER SURGE PROTECTOa 

$39 50 

MICROSOFT MOUSE (SERIAL VERSION) $121.50 

OAK COMPUTER DESK & HUTCH 

$109.00 

OAK aiNTER STAND 

$69 00 


AUTHORIZED WYSE DEALER • ALL SOFTWARE MINIMUM 30% OFF e MOST ORDERS SHIPPED WITHIN 48 HOURS • WE HAVE THE LOWEST PRICE. 
CALL US BEFORE YOU BUY IT ANYWHERE ELSE • CORPORATE BIDS OR HIGH VOLUME BIDS WELCOME. CALL (800) 426-2489, AND ASK FOR AMY 
TECH HOT LINE (312) 537-3970 • TOLL FREE ORDER LINE (800)/42e-CITY 
WE HAVE ALL YOUR COMPUTER NEEDS AT THE BEST PRICE AND WE GUARANTEE IT) 


CALL 

1-800-426-CITY 


or In Illinois 

312-537-3600 


Add 3% Shipping & Handling. Orders under $200. please add $5 for handling. Prices reflect 3% cash discount. Allow 10 business days for shipping when paying by 
personal check. Software, chips and other electronic components are not returnable. Returns are subject to a restocking charge. Prices are subject to change without notice. 
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Turning On Specific Bits 


Byte number 

0 

1 

2 

3 

Bit number 

76543210 

76543210 

76543210 

76543210 

Before 

00000000 

00000000 

00000000 

00000000 

After setblt(bitmap,7) 

10000000 

00000000 

00000000 

00000000 

After setblt(bltmap.24) 

00000000 

00000000 

00000000 

00000001 


7 (bit 7 of byte 0) 

T 

(bit 0 of byte 3) 24 


The first 32 bits of a bitmap before and after bits 7 and 24 have been set. 


results in ! 0000000 (I shifted left seven 
times). Note that the bits are referred to 
here on a right-to-left basis, so that bit 7 is 
the .seventh hit from the right side of eaeh 
byte (beginning with 0). 

This creates a mask that is used to turn 
on the appropriate bit via the bitwise OR 
operation. An OR operation always re- 
turns TRUE (or I ) if at least one of the Pvo 
operands is TRUE. So. ORing a hit set to I 
( 1 0000000) with a hit .set to 0 (00000000) 
will always result ina I ( KXXXXXX)). 

The table "Turning On Specific Bits" 
shows the first 32 bits of a bitmap before 
and after hits 7 and 24 have been set. 

To reset a bit in the bitmap (i.e.. to turn 
it OFF), the .same steps are taken in reset- 
hit! ) with the e.xception of the OR opera- 
tion . Instead, a logical AND is used ( which 
returns FALSE unle.ss both operands are 
TRUE). To insure that the appropriate bit 
is turned OFF without affecting the other 
bits in a byte, a mask must be created that 
contains a 0 in the appropriate bit. In other 
words, to turn off bit 7, iff must create a 
mask the opposite of KXkOOOOO — that is, 
one that looks like this: 011 II II I. 

ANDing a byte with this mask will turn 
hit 7 OFF without affecting the remaining 
bits. Other bits that are ON will stay ON, 
while bits that are OFF will remain OFF. 
That's the nature of the AND operation 
and this particular mask. 

To create this second mask, the com- 
plement of the first mask is used. Designat- 
ed by the tilde ( '), the complement opera- 
tor reverses all of the values of the bits in a 
byte. So while ORing a hit with a / will 


force it ON. ANDing the bit with the com- 
plement of I (or 0) will force it OFF. 

The remaining function. isbitsetO, re- 
turns TRUE or FALSE depending on 
whether the appropriate bit is ON or OFF. 
It accomplishes this by ANDing the bit with 
the original mask and returning the result 
of the AND operation. This will only return 
TRUE if the hit has been .set. 

To test these functions. BITTEST.C 
prompts you for a series of numbers to in- 
clude in the list, which are culded to the list 
via setbit! ).Then it prompts for numbers to 
be e.xcluded from the list and resets them 
via resetbiti). Finally, it uses isbitsetO to 
print the list of included numbers on the 
screen. 

Bit manipulation routines can also be 
written as macros, too, depending on how 
much ‘ ‘in-line’ ' code you want scattered 
all over your program. Either way. the 
functions in BITTEST.C can reduce your 
list tracking data overhead considerably. 
— Richard Hale Shaw 


TURBO PASCAL 

ClARIFYrXG ENUNE LISTINGS 

Using hex constants in INLINE code de- 
stroys the readability of the code and in- 
vites errors if you type in a wrong number. 
The solution is to use named constants to 
represent the instruction mnemonics. As 
an example: 

INLINE (S8B/$86/stack_var) ) 

loads the value of the parameter "stack 
_var' ■ into the AX register. If you declare a 
CONST MOV_AX_BPdisp = $868B. 
you can write this instead: 

INLINE (NOV AX BPdijp / 8taok_var); 

(By my convention, a single underscore 
separates the portions of the instruction, 
and a double underscore indicates indirec- 
tion.) 

Note that integer words in the 
8088/8086 are stored in byte-reversed or- 
der, so $1234 would appear as $3412. 
Also, in Version 2 of the compiler, refer- 
ences to constants generate a 2-byte value 
even if the constant defines only 1 byte. 
That is the reason for the value of the ES 
override instruction being $2690. The $90 
is a NOP (no operation), to pad the con- 
stant out to 2 bytes. Under Version 3 you 
may simply use $26. 

The li.sting in Figure 3 demonstrates 
this technique as used to create a set of rou- 
tines for incrementing and decrementing a 
pointer, and adding to and subtracting 
bytes from a pointer. 

Don Selesky 

Cambridge, Massachusetts 

When I write INLINE code, I often have to 
get out an 8088 reference manual or leave 


CONST 

ES_Ov«rride - $2690; 

LES_OI ^BPdisp $BEC4; 

MOV AX BPdl»p • $868B; 

ADO ^D1_AX - $8501; 

SUB ^Dl]jUC ■ $0529; 

INC ^DI - $05rr; 

DEC DI - $0DFr; 


{E8 Override of instruction} 
{load addr on stack into ESiDI) 
(nova integer on stack to AX> 
{add AX to (DI] } 

{subtract AX from [DI] } 
{increment [DI] } 

{decrement [DI] } 


PROCEDURE ptr_incr(VAR Pntr); 

{• increment a pointer •) 

BEGIN 

INLIME(LES_DI ^BPdisp/Fntr) ; {load addr of variable in ES:DI> 

(tvnrinueo 


Figure 3: Demonstrating the u.se of named constants for INLINE opcodes. 
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How Farsi^ted Executives Are 
Using Their PC’s For 
The Fun Of Profit. 


By WTDiamJ. Spink 
For years now you'\e been hearing 
about the wonderftil things personal com- 
puters will do for The Executive of the 
80's— at least in theory. 

But what’s the reality} Can a PC 
help you enjoy your work more and show 
a greater profit, here and now? Seconding 
to your peers, the answer is “yes,” 

“With just a few keystrokes,” s^ A1 
4'nch, Din^or rf Corporate Planning 
and Research for JCPenney Company, “I 
can screen companies, find possible ac- 
quisitions or ‘scope-out’ competitors. It’s 
a real competitive edge.” 

Whit Casey, V,P. of Communications 
at ConAgra says, “I spend a 
bt d time each day poking in- 
to this and tracking that. It’s 
much easier w’hen you can im- 
mediately get the facts from a 
computer, rather than having 
to m^e a series of phone calls,” 

“One of Dow Jones 
News/Retrieval’s services, 

QuickSearch, is a Godsend,” 
adds Jim Ftosner, a respected 
retail consultant. “It gives me 
detailed corporate reports 
within minutes— 1 don’t even 
have to leave the office. 

Instant information: the 
executive advantage. 

"lb lead in today’s marketplace, you 
need information like that" Lynch says, 
snapping his fingers. 

He recalls an example of how Dow 


Jones News/Retrieval^— the business 
and financial information service fiom 
Dow Jones & Company, Ire.— gave 
JCPenney Company a real advantage. 

“Let’s just say that a ’major player’ in 
our industry was being acquir^. Within a 
few hours we knew more about the take- 
over candidate than the bidder did. Hon- 
estly, we knew more than some invest- 
ment bankers did. 

Decision-making with 
the leading e^e. 

“Then we started getting the cor- 
porate insider trading data,” ly-nch con- 
tinues. “It showed us some things that 
influenced a major deal. 


What can you get from your PC? 

Dow Jones News/Retrieval gives you . . 

• Exebsive online access to the full 
text of The Hir/f Street Journal 

• Current and historical stock quotes 

• Business news as it happens 

• 10-K and 10-Q data 

• Leading investment analysts’ reports 

• Complete corporate profiles 

Over 40 services including MCI Mail,® 
the Official Airline Guide^" and more. 



Al I->mh 
[)im1or ( 1 ^ FI/tnnitK 
onl Rcsi'dnii. 
JCfhittey Co. 


Walt Case> 

I iff President, 
Corp. Communicotunts, 
Cone\^. Inc. 


“This service really rrrakes a differ- 
ence m the day-to-day' naming of your 
business. It can pay for itself very quickly.” 

Surprisingly easy. 

All you need to access the service is 
a PC and modem. Using the service is 


“No probtem,” according to Pasner. 

“There’s no difficulty using the ser- 
vice. I ask for pointed, specific informa- 
tion and ^t eractly what I need. It’s 
much easier than manual research.” 

Walt Casey agi^s. “Dow Jones 
News/Retrieval is simpte etxxrgh for arry- 
one who’s at all comfortabte with com- 
puters to use it effectively fiom their very 
first day online.” 

Making the right decision. 

There are hundreds of 
online information services, 
many offering business data. 
How can you pick the best on^ 
"It was apparent from the 
first step that the most useful 
system was Dow Jones 
News/Retiieval.” remembers 
Cas^. “It offers so much of 
the mformation you’re looking 
for— fiom general news and 
stock quotes, to data on our 
company and industry. It was 
the best single source.” 

“I’ve had other services, 
but Dow Jones News/Retrieval has the 
most useful business information in the 
right form,” says Posner. “The time I 
spend ‘playing’ on the computer makes 
more money for me— and for rtiy clients.” 

Now that’s the fitn of profit! ■ 


Get 8 FREE hours [ 
online to experience i 
the “fiin of profit” | 

on your PC. j 

YES, I’m ready to experience the fun of | 
profiting fiom triy PC. Send me a Dow j 
Jones News/Retrieval® Corporate Mem- j 
bership Kit, induding multipte passwords, | 
8 fi:Ee hours of online time, a year d | 
Dowtine™ Magazine, a comprehensive i 
User’s Guide ^ waiver of my first year’s 
annual $12 service fee— for otily $49.95.* 

(A $29.95 Personal Membership Kit in- 
cludes: a sin^e rassword, 5 fiee hours 
online, Dowtine^' Mag^ine, User’s Guide 
and waiver of $12 service fee.)* I 


□$4995 Corporate Membership Kit* 
□$2995 Personal Membership Kit* 
□Bill me later _ 

Charge to rrry QMasterCard uVISA 
□AmEx 

Acet.# Exp. 

If ynu p^’ b^' iTKfl card, future <-'ftaria-& w4 ^ bifd id ifoi aettm . 

Signature(required) 


Name 

Title 

Compan; 


Address 

City/State/Zip 

■ D^time phone 

_ Con^ter make and modeL 


□Check enclosed ^ Please send more informabon. 

For fester service, call 1-800-221-7700, Ext. 52D today! 

Dow Jones . 
News/Retrieval 

The premier source of online business and financial irpbnnation. 


52D DJN/R Membership Kit, P.O. Box 186, Dnsxel Hill, PA 19026-9973 

*Tlis ofer tfxputes Apri. 1989. Free time is per account. New domestic and Canatfen subsaiben anl>’. Ftee dme must be used withat 30 
dn's^r lece^of pBssMxdls). Some adddinnal fees appK' on certain services. - 1988 Diwlones & Compui^', Inc. Al nghts reserved. 
IkM’ Jones NewVRetnnal is a Rtfpstefed server marit of Dw Jones & Comra^’. Inc. MCI Mad b a le^steied service nark ta MCI Com- 
muncabons Corp. The Official Airline Guide is a ttademadt of Offiah Airline Gui^ Inc. 



mWHOLE EARTH 
&JELECTRONIC5 


MAIL ORDER ONLY 



I -800-323-8080 


2990 7th Street 
Berkeley, California 
94710 

For CA calls or customer 
support: 415-653-7758 


WHOLE EARTH 
TURBO XT 

• Dual clock speed 

• Mtn»$crfl>e M3425 20-MS 

• 84 kev AT keybord w/LED's 

• Hercules compatit^ 
rrapbics card 

• PanJIel pjjter port 

• Amber iTL morttor w/tdt 
and swivel 

• 640K RAM 

• 1 50 Watc power supply 

• Western Di^ WX-I 
contr^cr 

• Fujksu 360K floppy drive 

FREE FREIGHT IN 
CONTINENTAL 
U.S, 


849. 


1 0MB XT 779 . 

30MB XT.... 949. 
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WHOLE EARTH 
TURBO 286 

lOMh* COMPLETE SYSTEM 

• 1.2MB Fujitsu drive 

• Monographta card 

• TTL monitor w/tilt & swivel 
•S40K RAM(IMBpo$s*l€ 

on motherb^) 

• Coprocessor socket 

• Parallel printer port 

• AT style keyboard 

• 200W power supply 

• Price inckicfes hafxl drive con- 
rolter by Western digtui 

• 8 Expansion sloes 

FREE FREIGHT IN 
CONTINENTAL 
U.S. 



979. 


20M8 2M IJ9S. 

40MB 284 ISW. 


WHOLE EARTH 
TURBO 386 

14 Mh* COMPLETE SYSTEM 
FMturing 32 bit 80384 
MYUEX motherboard 

• 1 8.5 Norton ver. 4,0 SI 

• Enhanced 101 key keyboard 

• 44KB RAM CACHE 

• 44MB fast hard drive 

• Monocfrtwne graphics w/port 

• TTL monitor 

• IMBRAM 

• 1 .2MB Fujitsu floppy drive 

FREE FREIGHT IN 
CONTINENTAL 
U.S. 


2895. 


70MB 384 3295a 

20 Mhz motherboard available 


THOUSANDS OF ITEMS AT THE LOWEST POSSIBLE PRICES 
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About Whole Earth Access 

"The Company That Calls You Back" 
Whole Earth Access stores, well known throughout 
California, now sell the finest computer products 
nationwide. We provide total customer satisfaction 
at the lowest possible prices. We have 400 employ- 
ees, we perform over 1 0,000 customer transactions 
a week, we do over $70 million business per year! 
In alt, we have the ability and commitment to take 
care of our customers. 

Errors sub|ect lo correction. 


Whole Earth Computer System 

"The Best You Can Buy" 

• Technical Support Available 

• Built and Tested in the USA 

• I Year Limited Warranty 

• 30 Day Money Back Guarantee 

• Licens^ MS-DOS 3.3 Available with 
System Purchases 

• Lowest Prices on Thousands of Other Goods 

• FCC Approved 

• 48 Hour Bum-In 
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■ LANGUAGES 


Turbo Pascal and use DEBUG. In DE- 
BUG I assemble the instructions I need 
and note the actual bytes that represent 
them. Either way makes writing INLINE 
tedious. Mr. Selesky's method makes so 
much sense, it's a wonder we haven’t seen 
it before. Ju.st create an SInclude fde of 
constants for common opcodes and then 
refer to them by name in your INLINE 
code. Remember, untypt’d constants don’t 
take up any code space . They’re strictly for 
your benefit . — Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we 'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. 


INLIHE(ES ov«rrid«/INC__Dl) ; (incrwMnt variable ESt[DI] } 

BED; 

PROCEDURE ptr_add(VAR Pntr; bytes t Integer); 

(* add a number of bytes to a pointer *) 

BEGIN 

INLINE (I.E8_DI ^BPdisp/PntT ) ; {load addr of variable in ES:DI} 

INLINE (MOV AX BPdisp/bytes ) ; {nov length to AX} 

IMLINE(E8 Override/ADD PI AX);{add AX to ESt[DI] ) 

END; “ ** 

PROCEDURE ptr_decr(VAR Pntr); 

(* decresient a pointer *) 

BEGIN 

INLINB(LES_DZ BPdisp/Pntr ) ; (load addr of variable in EStDl) 

INLINE (E8_override/DEC__Dl ) ; (increment variable ES:[DZ] ) 

END; ~ 

PROCEDURE ptr_sub(VAR Pntr; bytes t Integer); 

(• subtract a number of bytes from a pointer *) 

BEGIN 

INLZNB(LBS_DZ BPdisp/Pntr) ; (load addr of variable in E8tDI> 

INLINE (MOV_AX_BPdisp/bytes); (mov length to AX> 

INLINE (ES_Override/8UB ^DZ_AX) ; (subtract AX fr^ BSt(DZ] > 

END; 

(Figure 3 tnds) 


BASIC Programming Ibols 

There’s nothing basic about these professional programming utilities. 


Whether you’re a seasoned expert or just starting out. we can help 
you create programs that run faster, work harder, and simply look 
better. We have built our reputation on customer satisfaction by pro- 
viding expert advice and quality technical support. All Crescent 
Software products Include source code, demonstration programs, 
clear documentation, and a SO-day satisfaction guarantee. 

■ DBase is a superb screen designer and full-featured relational 
database. Because we include complete BASIC source code, 
DBase can be customized to suit your needs. Besides its database 
capabilities, DBase Is outstanding for creating custom titles, help 
screens, and product demos. arKi includes a versatile slide-show 
program. $99 






/ 






DBase Report enhances DBase by generating reports with multi- 
ple levels of sorting, automatic record updating, browsing, and 
transaction posting. As a special bonus. DBase Report includes a 
complete, ready to run, time billing application for computer 
professionals. $69 

I OukkPak contains more than 65 essential routines for BASIC pro- 
grammers. Included are programs for windowing, access to DOS 
and BIOS services, searching and sorting string arrays, creating 
pull-down and Lotus’* menus, accepting data input, and much 
more. OukkPak Is loaded with examples and tutorial information, 
and comes with a clever tips and tricks book, plus The Assembly 
Tutor ^ a complete guide to learning assembly language from a 
BASIC perspective. $69 


Separate vtfUons are available for Mterosoft Ou ckBASIC and Bortand tUrbb Bask — 
ptease ipeciry Mhen ordertna. No royaltits. not copy protactad. of count. Wa accept 
M/C. C.O.D and Chaexs Add S3 shippini ara MndHng. $10 overnight and fbraigR. 
S3S 2nd day foreign. 




■ By Customer Demand — 
OukkPak II More than 30 
I additional tools, including 
disk and printer tests to elim- 
inate the need for On Error In 
your programs, and a multi- 
line text input routine that lets 
you put a note pad with full 
word wrap anywhere on the 
screen from within your pro- 
grams. Other routines include 
binary file access.more menus, 
multiple screen save and 
restore, continuous time display, 
automatic box drawing, and 
much more. (Available for use 
with OukkBASIC only). $A9 


CraphPak is an extensive collection of routines for displaying line, 
bar, and pie charts automatically within your programs. It will 
create 3-D charts with manual or automatic scaling, titles and 
legends in any size or style, as well as scrolling and windowing In 
graphics. CraphPak also comes with a sophisticated font editor for 
customizing your own character sets. $69 



CRESCENT SOFTWARE 

6A Fort Point Street. East Norwalk, a 06855 ■ (205) 8A6-2500 
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The computer vrorld is humming about two new Samsung Semiconductor & Telecom- 
munications (SST) brilliant performers — the S500 and S300. 

Fully AT compatible, the S500 is the right PC to turn your one-man show into a sym- 
phony. Easily switchable from 8 to 10 MHz, the S500 offers 8 expansion slots to support 
video displays, modems, expanded memory and more. A 1.2 MB 5 1/4” floppy disk 
drive comes standard and a hard disk can be added for ample memory capacity. 

It possesses superb talents such a small package, only 16" by 16”. 

Fully XT compatible, the S300 runs at 4.77 or 8 MHz and is a powerful, yet economical 
alternative. It is ideal for use as a stand-alone system or for inclusion as a workstation 
in a local area network. 

Samsung Semiconductor & Telecommunications (SST) supports its already excellent 
reputation in the computer industry by offering you these excellent products and an attrac- 
tive warranty program to support them. 

New from Samsung. 
S500 and S300 thafre yours for a song. 

These products are soley distributed through Tech Data Corporation, wholesale distributor in U.S.A. 
and through CANARA in eastern CANADA. TERRIER in western CANADA. 




SAMSUNG 

Semiconductor & Telecommunications 
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Corporal* Headquarters: Tin Floor Ankuk insurance Buildmg S7. 1-Ica UIcni-ro. Cliung-ku 5«oui Korea CPO Bo. S233 

Talepnorw |0li-S22) 77T-78 eit Mt-STeiei Tetecom K24377 Facsimile (011-822) 755-2S50 

Santa Clara Oflice: 2952 Bunker Hill Lane. Santa Clara CA9S054. USA Telepnone (408)970-8844 

N*mi Jersey Offle*; One Eucuiive Drive. Port Lee NJ07024.USA Telepnone (201)592-7900 (8aO)842-66i5-OjttKMNJ 

L. A. Office: 14251 E Firestone Blvd Suit* 200. La Mirada CA 90838 Telepnone (213) 802-2211 

EASTERN CANADA CANARA Technologies Inc.: 5560 Kennedy Road. Misstssauga Ontario L4Z 2A9 Telepnone (4i6) 890-2525 

WESTERN CANADA TERRIER Technologiet Co-. Ltd.: 3700 Gilmore Way Suite 108 A Burnatry British ColumDia V5G 4Mt Telephone (604) 433-0159 



IBM and RC-XT/AT are regrstered tradcmarka of International Businas* Machirtes Corporation. 
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PRODUCTIVITY' 

■ ROBERT L. HUMMEL 


PC TUTOR 



Understanding the sparsely documented SHELL statement and its relation to the three basic 
DOS files can let you select the command processor that runs your system . 


THE SHELL STATEMENT 

The SHELL statement is probably the most 
neglected, misunderstood, and poorly 
documented command available under 
PC-DOS. Throw in version variations and 
add to this the confusion created by simi- 
larly named commands in many lan- 
guages, and you have a recipe for obscuri- 
ty. To help demystify SHELL and help you 
optimize the performance of your system. 
I'll go over the syntax, defaults, undocu- 
mented options, and alternatives in this 
column. To properly understand SHELL, 
however, it's well to begin with a brief re- 
view of the different programs that make 
up DOS and that handle the system load- 
ing, or boot, procedure. 

As sold by IBM, DOS consists of a pair 
of floppy disks that contain approximately 
50 separate files. Most of these files are 
utilities, which IBM calls external com- 
mands. Only three files are crucial to sys- 
tem operation: IBMBIO.COM, IBMDOS 
COM, and COMMAND.COM. (In MS- 
DOS systems these files are named 
IO.SYS. MSDOS.SYS, and COMMAND 
.COM, respectively.) These three files, 
known collectively as the system files, are 
located on what IBM called the “Main" 
disk, also known as a system, boot, boota- 
ble, or DOS disk. 

The curious among you have probably 
just returned from taking a directory of a 
system disk. You'll have noticed that, 
while COMMAND .COM appears in the 
listing, the other two files do not appear. 
Because of limitations in the boot proce- 
dure, these two files must always be the 
first two (albeit invisible) entries in the di- 


rectory. (I'll save the discussion of why 
this is so until someone asks.) To protect 
these files from being moved or corrupted, 
they have been given special properties, or 
attributes, that prevent normal file func- 
tions from affecting them. Specificallv, 
IBMBIO.COM and lBMDOS.COM are 
marked with the Hidden, System, and 
Read-only attributes, which, as a side ef- 
fect, prevents them from being listed by the 
DIR command. 

The Hidden attribute makes the file in- 
visible to most file operations, including 
DIR, COPY. DEL. and ERASE com- 
mands. The System attribute has about the 
same effect as Hidden. A file that has the 
attribute Read-only is “protected" : any 
attempt to erase or copy over the file re- 
sults in the error message, ' 'Access De- 
nied. ' ' Scary, huh? Of course, there are 
many utilities that will let you get at and 
manipulate these files and even change 
their attributes. Charles Petzold's ATTR 


■ To perform any useful 
work, the OS shell must 
be capable of processing 
user commands and 
loading other application 
programs. 


COM (ProgramminglUtilities, PC Maga- 
zine, ,/une 10, 1986) is an excellent tool for 
checking and changing file attributes. 

While its exact contents vary in details 
among different versions of DOS. IBM- 
BIO.COM (IO.SYS) generally contains 
the low-level hardware interface that is 
specific to the PC. The routines that han- 
dle the keyboard, printer, display, clock, 
and boot device are contained in this file 
and have the responsibility of insulating 
the remainder of the operating system ( OS) 
from the hardware. 

The DOS application program inter- 
face (API), or kernel, as it is frequently 
called todav, is contained in the file IBM- 
DOS.COM (MSDOS.SYS). Presented to 
the programmer as a hardware-indepen- 
dent interface, this file contains the sys- 
tem-level routines normally associated 
with DOS. All the familiar file, disk, and 
video INT2lh junctions are processed by 
this module. 

When your PC is booted and the two 
system files, IBMBIO and IBMDOS, have 
been successfully loaded, the operating 
system is. in essence, complete. It has all 
the necessary routines in place to service 
an executing application. The only thing it 
does not have is a user interface. This is a 
specialized program that allows the user to 
enter commands and access system re- 
sources. Known as the command proces- 
sor, or shell, it is simply a user interface to 
the operating system, not the operating 
system itself. The familiar, default com- 
mand processor for DOS is COMMAND 
.COM. 

To perform arty useful work, the OS 
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pimply The Fastest In The World! 


PC FullBak is the 
FASTEST! 

The accompanying screen tells 
the whole story! It's not sensitive 
to your CPU speed. Run it on an 
IBM PC. XT. AT. or PS/2 30. 50. 
80 or true hardware compatible 
at 8. 12. 16— even 20 mhz. 

PC-FullBak is SIMPLE! 

Use the light*bar menu interface 
or choose to issue your orders 
from the command line or batch 
file. 


PC-FullBak is 
THOROUGH! 

PC-FullBak alloy's you to back up. 
compare, or resmre an entire ha^ 
drive with or without sub- 
directories. a single sub-directoiy. 
or an individual Ble. You may exen append new 
files to the end of your backup set. 


IM U* Miip with iptiM M ttmm 



PC-FullBak passes the 
TESTS 

"PC Week tests disclosed that PC- 
FullBak is 12% faster than Fast- 
back. PC-FullBak is heanily 
recommended."— PC Week 

"PC-FullBak is the least expensix’e 
program. I judged it the easiest to 
use," 

— .M. Bryan. LOTUS Magazine 

At your dealer now or order di- 
rect. Volume purchases & site 
licensing available. 


3.6 MEG PER MINUTE! t 

(t ON INTEL 80386 16 MHz) 


PC-FullBak is INEXPENSIVE! 

From the people who gave you PatbMinder and Safety.S'et you would 
expect x-alue. How does $59.95* strike jour pocketbook? 


$ 59.95 

‘ + S5.00S&H 

3wESTLAKE DAIA 

(512) 528-I04l/P.a BOX Hll/AUSTIN. TX 78767 



'fill b a indcaafh ot IBM 


Subscribe to PC Magazine 
and save 62 % 


You’ll receive in-depth and compre- 
hensive product evaluations and compara- 
tive hardware and software evaluations 
from PC Labs, the pubiishing industry’s 
only testing laboratory. 

You’ll receive new applications, 
power tips and special reports designed to 
add more power and flexibility to your 
IBM/MS DOS-standard system. 

And you’ll network with other users 
and discover routines and techniques that 
can save you time and money. 

Subscribe to PC Magazine today! 

Send the coupon to: PC Magazine • 

RO. Box 51524 • Boulder, Colorado 80322- 
1524 or call TbU-Free l-800-525-(XPt3 (in 
Colorado 1-303-447-9330) now! 


r' 



Yes, send me PC Magazine for: 

□ 22 issues (one year) for $29.97. Save 54% ! 

□ 44 issues for only $49.97. Save 62% I 

Savings based on annual single-copy price of $64.90. 


Mr./Mrs./Ms.. 
Company__ 
Address 


please print full name 


City_ 


_State_ 


_Zip_ 


Add $22 per year for postage outside USA, US currency only. 

Please allow up to 60 days for delivery of first issue. B^ic annual subscription 
price is $39.97. 4Z8R 
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P R O [) U C T I V I T Y 


■ PC TUTOR 


shell must be capable of pnK'essing user 
commands and loading other application 
programs. COMMAND has the ability to 
process a number o/ internal commands. 
such as DIR and CLS. It can also load and 
execute other programs or be run as a pro- 
gram itself. 

The routine that processes the CON- 
FIG.SYS file allows you to specify the top- 
level command processor that DOS will 
use. By including in your CONFIG.SYS 
file the statement 

SHELL~[d: ] (path]filenaine[ .ext ] 

you can cause any executable program to 
be loaded as the top-level shell. (Chances 
are, you've seen the SHELL statement 
with some other options, but these are 
really arguments to COMMAND, and not 
part of the SHELL syntax.) Before you 
start reconfiguring your system disks, 
however, note that COMMAND.COM is a 
lot smarter than it lets on. Even renamed, 
it still knows that it’s called COMMAND, 
and will insist on finding itself under that 
name. Attempts to cajole DOS versions 
prior to 3.2 to load COMMAND.COM 
from other than the boot device will also 
fail, as COMMAND checks for the reload- 
able copy on the boot device. 

But should you desire, you can, for ex- 
ample, specify DEBUG. COM as your 
shell. 

If you choose to experiment with alter- 
nate shells, be careful. Because a bad 
CONFIG.SYS file can keep your computer 
from finishing a boot, always keep a boot- 
able diskette handy. Bear in mind also that 
most programs aren't written to be shells, 
and if you exit them, you'll find yourself 
with a hung computer. 

USING COmuyD.C(XM ! noted pre- 
viously that the SHELL statement takes 
only one argument: the name of the pro- 
gram to load, along with an optional drive 
specifier and path. But when COMMAND 
is used as the shell, it offers several other 
options, depending on the DOS version 
used. Figure I below shows the full syntax 


when you're using COMMAND as the 
shell. The 1C, IP, and ID options have been 
available under all versions of DOS since 
2.0. The IF and IE options were intro- 
duced in Version 3.1 . 

The first argument to SHELL is a file 
specification that indicates where the ini- 
tial copy of COMM AND .COM can be 
found. Note that this can be any valid path 
on any valid device that exists and contains 
a copy of COMMAND.COM at the time 
the SHELL statement is executed. It is pos- 
sible, for e.xample. to create a device driv- 
er that would make a ROM appear as a 
read-only disk drive and specify that de- 
vice as the source for COMM AND .COM . 
A j long as the DEVICE is initialized before 
the SHELL statement is executed, and 
COMMAND.COM can be found on the 
device, everything will be fine. The initial 
device may also be a network drive if DOS 
can recognize the network as active before 
the SHELL .statement is proces.sed. 

The second drive and path is an option- 
al argument to COMMAND that specifies 
where it should look when it needs to re- 
load itself. The need to reload has nothing 
to do with the operation of the SHELL 
statement. COMMAND was designed to 
split itself into a resident and a transient 
portion in order to leave more memory 
free for execution of applications. Large 
programs may overwrite the transient por- 
tion, located in high memory, causing 
COMMAND to attempt to reload that por- 
tion when it regains control. If COM- 
MAND.COM cannot be found, the mes- 
sage ‘ 'Insert disk with COMMAND .COM 
in drive x:” will appear, where x: is the 
drive specified in the second argument. If 
this argument is not specified, then it de- 
faults to the location of the original COM- 
MAND. Again, the only restrictions are 
that the device must exist and that a copy of 
COMMAND.COM must be on it when the 
SHELL statement is proc essed. Unfortu- 
nately, this precludes specifying a RAM- 
disk. 

The drive and path from this argument 
are fed into the environment in the form of 


SHELL«[d: ] [path] COMMAND ( .COM] [dt] [patA] [ /C | /P [ /D] ] [ /E til] [ /F] 


Figure 1 : The full syntax for the SHELL statement, when the default shell COMMAND is used, is 
shown above. Explanations and restrictions of the arguments are given in the text. 




Use it or 
■ ■ ■ ■ 


Use 

DataSaver 


standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 

• Constant AC line protection 
against power disturbances 
and interruptions. 

• Built-in spike/transient 
suppression and EMI noise 
filtering. 

• Powerful sizes to protect any 
system from the earliest Apples 
to the latest PS/2's. 

International models, also. 

For more Information, call: 
TOLL-FREE 800/332-3440. 

In California, call 805/541-4160. 

Or write to us at the address below. 
GSA No. GS 00K-87-AGS5393 PS01 
Dealer/VAR inquiries invited 


Cuesta Systems Corporation 

3440 Roberto Court 
San Luis Obispo. CA 93401 
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PRODUCTIVITY 

■ PC TUTOR 


G^SOFTM^l 
MODEST PRICES I 

$6 per disk j 

UTILITIES I 

C *608 Aulo M«nu: Creaie you' own easy access I 
menus S6 \ 

□ #273 Best Utilities: Collected from our best utli- I 

ties, such as backscroll. whereis. etc S6 > 

□ #478 Hard Disk Helpers S6 | 

□ #610 Pack DM: Handy loois for file, floppy and a 

harddisks $6 I 

□ #631 Hard Disk Menu: DOS shell creates up to 10 I 

page fnenu $6 ■ 

C #4U Protect/Unproted: Copy certain copy- I 

protected disks $6 ! 

COMPUTER EDUCATION I 

C #10S PC-Prelesser: Learn beginning BASIC $6 I 

□ #577. #578 C Ttitor Comprehensive tutorial to C S 

language Si 2 I 

□ #010 Cliasm: Learn Assembly $6 ■ 

C #417 A.D.A. Prolog: Learn a 5th generation Ian- | 

guage 56 I 

GRAPHICS I 

CR^^ulr& CGA or EGA) • 

□ #701. #702, #703. #704 DANCAD 3D: Advanced I 

computer aided design m Ihrec dimensions and > 
animation S24 | 

C #344. #345 PC-Key Draw: Graphics and presen- a 
tations S 12 I 

C #762 Image 3-0 Drawing; V14re frame modeling | 
design (CGA) $6 • 

□ #828 Edraw: Draw schematics, flowcharts, printed I 

circuits 56 * 

FINANCIAL I 

C #575 PC-Stock: Track and evaluate stock trends I 
(req color) 56 \ 

C #237 PC-Gerteral Ledger: Wntten by a financial | 

manager - ^ I 

COMMUNICATIONS j 

C #310 0-Modem: A tavorte. lets your computer | 
talk via phor>e 512 | 

C #499 Procomm; Extremdy versatile telecom- ■ 

munications 56 I 

DESK ORGANIZERS \ 

C #405 PC-Deekteam: Menrory resident alarm | 

clock, calculator, caler>dar. dialer and more! 56 I 

□ #728. #729 Homebase; Better than Sidekick! . 

Memory resident and loaded with features $12 | 

DATABASE MANAGEMENT j 

□ #830. #831 Wampum:ComparabletodBaselll(re ■ 

hard disk) Sl2 | 

□ #253 3x5 Card: Neat database for keeping track ■ 

of thirrgs 56 I 

BUSINESS MANAGEMENT I 

□ #687. #688. #689 Prospect Sales leads tracking. I 

tickler files, expense reports, mailing labels, eiec- ! 

tronic rolodex 518 I 

□ #741 Purchase Order System: Enter and pnnt > 

PO.s. vertdors 56 | 

\A/ORD PROCESSING j 

□ #480 PC-OutHrte; Like Thmktank — organize ■ 

your thoughts 56 I 

□ #404EZ-PonnsPaekage:Createyourownmas- I 

ter forms 56 I 

□ #366 Form Letlers: Good variety of business let- I 

ter formats 56 * 

SPREADSHEETS | 

□ #304 Lotus Work Sheets 56 I 

□ #710 Instaeatc: Full featured and memory resi- I 

dent fast 56 I 

□ NEW 3H'‘ formal available at 51 per disk. ■ 

Please send information on CD-ROM i 

□ 1 YEAR PC-SIG MEMBERSHIP $2000 ■ 

(OsroregnMinciuaeidrtsckxy OimoniNy magarvw ind rrxve ; | 


SPECIAL OFFER 

Any 5 Disks plus 1 -Vsar Membership 
Only $39 (include 54 shipping & fiandling) 


Most progrdms /lave documentation on disk and request a 
donation from satisfied users. Piease add S4 postage and 
handling pet order ISI4 foreign) — Catifomia restderns add 
state safes fax 686 I 

Total Enclosed S by □ Check □ VISA □ MC 

Card No 

Exp. date Signature 

Name 

Address 

City Slate Zip 

Dealer Inquiries Invited 

To order, call: 800-245-6717 
In CA: 800-222-2996 
For technical questions or local 
orders: (408) 730-9291 

I 1030D East Ouane Avenue Sunnyvale, CA 94086 
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the COMSPEC parameter, which COM- 
MAND uses to find itself, and which many 
other programs use to find the shell. To ex- 
amine the COMSPEC variable after boot- 
ing, enter SET. with no arguments, at the 
command line. If you cannot set this vari- 
able to your liking in the SHELL state- 
ment, vou can always set it in your AU- 
TOEXEC.BAT. 

The switches accepted by COMMAND 
.COM vary according to the DOS version, 
so we’ll disciL^s the common ones first. The 
IC (Command) switch is documented. It 
tells the newly loaded COMMAND to per- 
form the internal command named or to 
load and execute the program that follows 
on the line. When the command or pro- 
gram is finished, COMMAND itself will 
terminate and return control to the calling 
program. 

With a little thought, you can see why 
this is the one option that should not be 
used in the SHELL statement. The part of 
DOS that processes the CONFIG.SYS file 
loads COMMAND and passes control to 
it. But because you used /C, COMMAND 
will automatically terminate and return 
control. The problem is, DOS doesn't 
want it and doesn’t know what to do with 
it. The result is an immediate need for a 
cold boot. 

The IP (permanent) switch tells COM- 
MAND that it should make itself perma- 
nent. The effect of this is to set some inter- 
nal flags that make this first version of 
COMMAND behave somewhat different- 
ly. First, a flag is set that tells this copy to 
ignore the EXIT command (that would 
hang the machine). It also sets a flag that 
tells COMMAND to find, load, and pro- 
cess the AUTOEXEC.BAT file. If some- 
time during your normal DOS session, you 
execute a second COMMAND and use the 
IP switch, it will become permanent and 
reload AUTOEXEC . Needless to say, this 
will wa.ue memory, will gain you nothing, 
and .should be avoided. 

The ID (Don't execute AUTOEXEC) 
switch, when used in combination with the 
IP switch, disables the automatic execu- 
tion of the AUTOEXEC. BAT file. 

The IF (Fail) switch first appeared in 
Version 3.1 and appears to be a poorly 
written patch to the original 3.0 code. 
When specified, it causes the critical error 
handling code in COMMAND to automat- 


ically fail any error. The ' 'Abort, Retry, 
Ignore" message is still displayed, along 
with the system’s reply, but the user is not 
required to enter anything. 

This option might initially seem use- 
less, but I can think of a few situations 
where it would come in handy. If you are 
operating your PC from a remote system, 
or automatically, via batch file, and you 
accidently cause a critical error, this op- 
tion will allow the PC to continue to func- 
tion without the need for an operator at the 
keyboard. 

The IE (Environment) switch arrived in 
Version 3.1 . as well. Like the IF switch , it 
appears to be a hasty patch to the 3.0 
code. It is undocumented and unsupport- 
ed, but it does work consistently. For Ver- 
sion 3.1 only, the syntax is lE.nn where nn 
stands for the number of 16-byte para- 
graphs of memory to be allocated for the 
size of the environment. The valid range is 
from 10 to 62 paragraphs, inclusive. The 
default is 10 paragraphs, or 160 bytes. 
This switch is valid for only the first COM- 
MAND that is processed. Subsequent 
loads will ignore it. 

In Versions 3.2 and later, the IE switch 
routine was rewritten and the syntax was 
changed. The argument is now specified in 
bytes and has a valid range of 160 to 
32768 (32K). The default environment size 
is, again, 160 bytes. Unlike previous ver- 
sions, the IE switch is now also allowed 
with secondary processors. 

EVERYTHHSG OLD iS NEW AGAIN 

Now that all the secrets of the SHELL 
statement have been revealed, two 
thoughts should spring to mind. The first is 
that if you’re still using an older version of 
DOS you're past due for an upgrade. The 
second is, why hasn’t anyone written a re- 
placement shell for DOS? 


ASK THE PC TUTOR 
The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We’re sorry, but we cannot answer ques- 
tions personally. 12 
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Business managers now are projecting 
their accounting software needs well 
into the future That’s smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 

In the words of PC Magazine, 
Macola Accounting Software “is 
at the top of its class. . .a flex- 
ible, powerful system that is 
well suited to many different businesses!’ 

13 Integrated Modules 
Accountii^ General ledger — Accounts 
Receivable — Accounts Payable — Pay- 
roll — Assets/Depreciation 
Distribution Inventory Management 
— Customer Order Processing — Pur- 
chase Order and Receiving 

*Call for avallabilUy. IBM, PS/2. OS/2 are registered 
trademarks of IBM . Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 
a publication of Ziff Davis Communications Co 
Macola is a registered trademailt of Macola, Inc. 


1 

rj)in*v 

IctMct 


ManuDicturlng Bill of Material 
Processor — Material Requirements 
Planning — Master Scheduling — Shop 
Floor Control* — Job Costing* 

Plus there’s a Report Writer that aliows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 

Proven Network Compatibility. 

Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and OS/2. 


Comprehensive Support. PC 

Magazine also determined “Macola's 
technical support, documentation and 
customization assistance meet the 
high standards set by the software!’ 

Running Is Believing. Your choice 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 

1-800-468-0834 (USA) 
1-800-468-0833 (Ohio) 



SOFTWARE 
P.O. Box 485 
Marion, OH 43302 
(614) 382-5999 

Powerful accounting for 
successful companies. 
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Tall Tan 
AndTerrific. 



And ready for the job. 

Vburnew ARC 386s “Skyscraper” 
computer is ready to go to work. As 
a personal workstation. As a high per- 
formance fileserver. At the heart of 
a multi-user network. 

Not only does the Skyscra- 
per deliver the powerhouse 
speed of the next generation 
386 processor, it offers 
you 2 megabytes of 80 
nanosecond RAM to 
boot. 

You’ll appreciate too, 
the memory for OS/2 
operations. And it is 
upgradeable to 8 megabytes by 
simply replacing the modules. 

You won’t need to worry about 
drive compatibility, either. The 
Skyscraper comes with both a 3 .5” and 
a 5.25” floppy drive as standard 
equipment. 

And its oversized px)wer supply 
will feed even the largest hard drive 
or optical storage device. 

Guaranteed compatibility 

We guarantee compatibility with 
all IBM MS-EXDS and OS/2 compati- 
ble applications software. And all 
IBM compatible third party memory, 
communications, and graphics 
boards*. Additionally, two Intel bus 
slots guarantee future compatibility 
with any 32 bit add-ons you find you 
need. Not even Compaq or AST can 
offer you that. 


*Must be ccKnpatible with AT bus and run at 
SMHzorhigher. 32bit memorymustbeSOnsor higher. 



Strong local support 

Our complete line of ARC pro- 
ducts is backed by a full network of 
ARC Authorized Resellers. Experts 
with specialized skills and the most 
comprehensive knowledge in the 
industry. 

Introducing ARCLan 

ARCLan is the easiest to install, 
easiest to operate local area network 
you can purchase. It works together 
with your existing investment — hard 
drives, workstations and any other 
MS-DOS compatible equipment you 
own. You can access up to 3 different 
printers simultaneously. ARCLan 
offers you true distributed computing 
and file level DOS compatibility. 


Share your Skyscraper using ARCL4»n or Novell. 



We’re ready. Now. 

For more information on the 
ARC 386s “Skyscraper” or any of 
our other fine products call us at: 
1-800-346-3272 

Tall and Tan isn’t hard to do. But 
Terrific — that’s ARC. 

Are you an interested reseller? 

Cali us at 1-800-34&3272. 


IBM. a«np.q. AST. Inicl. MS-DOS. OSI2. Nov.ll anj AT 
arc trademarks of their respective companies. 


American 

Rasearoh 

Corporation 
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P R O D li C T 1 V 1 r Y 


■ FRANK J. DERFLER, JR. 


Connectivity 


CLINIC 


Increasing the tranter rate between the network and server; a program to move data from the 

IBM System/36 to Lotus 1-2-3 on a PC; choosing a DOS version for your LAN. 


CODENOLL FIBER IA^ SPEED 

In your recent review of fiber LANs 
(“Making Connections: The Who, Why. 
and How of Fiber-optic LANs,” PC Mag- 
azine, January 12, 1988), you report that 
Codenoll’s Codenet fiber LAN had a slow- 
er transfer rate between the network and 
the server than a network using 3Com’s 
cards and coaxial cable. If, as you state, 
the Codenoll cards are electronically the 
same as the 3Com cards, what causes the 
difference and is it enough to worry about? 

Bob Dreher 

Denver, Colorado 

The difference between the tranffer limes 
reported for the Codenoll and 3Com sys- 
tems comes from the use of the 3Com Eth- 
erLink Plus card in the network server, not 
from the network media. The EtherLink 
Plus card has its own on-board processor 
and message buffers , It does a better job of 
moving data between the network and the 
server. 

The cards we received from Codenoll 
were Its version of the less-capable 3Com 
Model 3C50I cards. We used one of the.se 
Codenoll cards in the server, and the over- 
all performance siffered. We could have 
added an outboard Codenoll fiber modem 
to an EtherLink Plus card and gotten faster 
performcmce with fiber advantages, but 
typically we don't mix and match products 
from different manufacturers except to test 
compatibility. 

Our LAN benchmark tests load net- 
works very heavily. Tm sure you wouldn't 
notice the difference between Ethernet co- 
axial and fiber performance in typical in- 


stallations, but if you want equal perfor- 
mance. put a smarter card on the server. 

SYSTEM/36 DATA TRANSFERS 

In response to Vivek Chanmugan of Aus- 
tin, Texas (December 22, 1987), there is 
an easy way to transfer data from the IBM 
Systern/36 to Lotus 1-2-3 on a PC. If the 
program you are operating on the Sys- 
tem/36 can print your data to the screen or 
to the System/36 print queue , the $225 On- 
Demand program, from Brainwave Com- 
puter Products (tel.: (714) 969-1327), can 
help. This program runs on the PC and 
captures data from the System/36 terminal 
screen to a .PRN file, which can then be 
imported to 1-2-3 or just about any spread- 
sheet or database program. It is not neces- 
sary to purchase a file transfer program for 
the System/36. 

I use the program on an IBM PC AT 
with an IBM 5250 Emulation Adapter to 
gather monthly accounting data for use in 


■ DOS 3.1 brings in the 
record- eind file-locking 
calls that applications 
need to allow multiple, 
simultaneous access to the 
same data files. 
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budgeting and financial analysis without 
the help of data processing personnel or 
programmers. Brainwave has different 
versions of OnDemand that work with oth- 
er 5250 terminal emulators, as well as 
3270 versions. 

MattClaflin. C.P.A. 

Medford. Oregon 

DOS VERSIONS ON A LAN 
We recently started installing hardware 
and software for a 3Com network. One of 
the problems I have come across is memo- 
ry consumption on the workstations. 
3Com networking software will not run 
under any version of DOS prior to 3.1. 
When I called Microsoft, asking for infor- 
mation on the different DOS versions, the 
company said I should go buy a book. I 
need to assess the merits/penalties of using 
different DOS versions, and I need to tell 
users who are using DOS 2. 1 what will 
change after I upgrade their machines. Can 
you help? 

Peter Norloff 

Fairfax, Virginia 

Mr. Norloff. you have to move everybody 
over to DOS, Version 3.1 (or 3.3), for 
three good reasons, but none of these rea- 
sons will be highly visible to your users. 
Most important, DOS 3.1 brings in the 
record- and file-locking calls that applica- 
tions need to allow multiple, simultaneous 
access to the same data files. If you want to 
share files, you need this capability in ev- 
ery workstation. Second, Version 3.1 in- 
cludes network path recognition in the 
form of \\Serverl\accounts\payables. 
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This allows the use of application files, 
even on complex networks. Finally, it 
gives you the ability to address more than 
six drives. 

Whatever version of DOS you select, we 


strongly recommend that you put the same 
version on every networked station. If us- 
ers swap versions of COMMAND.COM, 
you invite those frustrating ‘ ‘Incorrect 
DOS Version" error messages. 


WWte Better 
Tlirbo 4.0 Programs. . . 

Or Your Money Back 

You’ll write better Turbo Pascal 4.0 programs easier and faster 
using the powerful analytical tools of Tbibo Analyst 4.0. 

You get • Pascal Formatter • Cross Referencer • Program 
Indexer • Program Lister • Execution Profiler, 
and more. Includes complete source code. 

HuIm) Analyst 4.0 is the successor to the 
acclaimed TurboPower Utilities: 

“If you own Turbo Pascal you should own the Turbo 
Power Programmers Utilities, that’s all there is to itf 

Bruce >^febstei; BYTE Magazine, Bsb. 1986 

Tlirbo Analyst 4.0 is only $75. 

A, Library of Essential Routines 

lUibo Professional 4.0 is a library of more than 400 state-of-the-art 
routines optimized for Turtro Pascal 4.0. It includes complete 
jource code, comprehensive documentation, and demo 
_ programs that are powerful and useful. Includes 

management • Menu, window, and data 
' entry routines • BCD • Large arrays, and more. 

Tlirbo Professional 4.0 is only $99. 

Call toll-free for credit card orders. 
1-800-538-8157 ext 830 (1-800.672-3470 ext. 830 in ca) 

Satisfaction guaranteed or your money back within 30 days. 




Response Series 

■ T-DebugPLUS 4.0-Symbolic 
rutHime debugger for Turbo 4.0. 
miy $45. ($90 with source code) 

■ Overtgy Manager 4.0— Use ove^ 
lays and chain in Turbo 4.0, only $45. 
Call for upgrade information. 


lUrbo Pasod 4.0 is required. 

Owners oTTlitboIbwer Utilities w/o 
source may upgrade for$40.w/source. 
$25. Include your serial number. For 
<Kher information call 408-438-8608. 
Shipping ft taxes prepaid in US. ft 
Canada. Elsewhere add $12 per item. 


TUrtoPower Software 
P. O. Box 66747 
Scota Vdley, CA 95066-0747 
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MULTIUSER VERSUS lA^ 

The speed, power, and relatively low cost 
of 80386-based PCs make them excellent 
LAN servers or multiuser hosts. I would 
like to see PC Magazine compare LANs 
based on 80386 servers against PC-MOS 
or UNIX/Xenix-based 80386 multiuser 
systems. Let's see what the comparison 
shows on cost, system performance, and 
other criteria. I am particularly interested 
in the small-office environment with eight 
to ten stations. 

Jim Trudeau 

Chico, California 

/ agree with you that we should extend our 
evaluations to multiuser systems, but since 
I don’t have the objective data to answer 
your question at this lime, lei me tell you 
what I think is pretty clear when compar- 
ing LANs against multiuser systems. 

As far as cost goes, if you must go out 
and buy new PCs for every LAN worksta- 
tion and if you're going to buy an 80386- 
based server anyway (your specification), 
the multiuser system is considerably less 
expensive than installing a new LAN. Tele- 
Video and Link Technologies are two of 
many companies making very nice-looking 
terminals with PC graphics and key- 
boards. The retail prices for these termi- 
nals are in the $500 range. 

Looking at performance, when I asked 
people at Alcatel (which used to be ITT) 
and at Intel about the terminal-carrying 
capability of their 80386IXenix-based sys- 
tems, they stressed the importance of 
knowing the specific work done on the sys- 
tem. Applications that are disk-intensive, 
such as database sorting and compiling 
large programs, tie up a multiuser ma- 
chine Just as they do a LAN file server. 
They said that in ideal circumstances these 
systems can support up to 32 simultaneous 
users. I would say the same thing about a 
386-based IAN server. 

According to PC Labs director John 
Dickinson: ‘ ‘In a multiuser system (goes 
the theory, and much of the practice), sel- 
dom do several users make heavy CPU or 
mainline I/O demands at the same time. If 
they happen to do that, the timesharing 
monitor allows them minimal slices of time 
in which to share the scarce CPU and HO 
resource fairly, giving the perception of 
equal performance . ' ' 
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The WorldPort 2400™ and the WorldPort 
1200™ modems are the perfect travel 
companions (or your portable computer. 
They work virtually anywhere in the world, 
Including hotel rooms and phone booths, 
allowing you to connect In a few million 
more locations than other modems. 

With features superior to Internal units, 
the WorldPort line of modems is the smart 
choice for all your communication needs, 
WorldPort modems operate from their own 



internal battery, drawing no power from your 
laptop. Cutting edge technology brings you 
features such as Bell and CCITT standards, 
direct connect and acoustic interface (300 
and 1200 bps), tiny size and a tiny price. The 
WorldPort 1200™ can be easily upgraded to 
2400 bps and both the WorldPort 2400™ 
and the upgrade come with Carbon Copy 
PLUS™ communications software. 

Find out more about the travel companions 
that won't tie down your portable computer. 


Call us today for more information about 
the WorldPort line of modems, or the name 
of your nearest dealer, at 800-541 - 0345 . 
(In New York, 516-261-0423.) 


Touchbase Systems. Inc. 
160 Laurel Avenue 
Northport. NY 11768 
(516) 261-0423 
TELEX: 6502846020 
FAX: (516)754-3491 



WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Sy»>efns. Inc.. Caft)on Copy PLUS is a 


ademark of Meridian Technolofly Inc. 
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A GOOD STORY 
IS WORTH REPEATING... 

Especially if it's about your product! 


Why let your story remain hidden in a back issue of one 
of the world’s leading computer magazines? 


Let us take your article to its highest level of 
marketing potential with a reprint! This is 
one of the most vaiuable marketing 
tools you have on hand because: 

■ it represents unbiased 
coverage of your pro- 
duct by America's lead- 
ing computer 
magazine! 

■ It clearly discusses 
your products features 
and capabilities! 

• It is one of the most 
effective ways of telling 


To find out how you can have your article or review 
elegantly reprinted * *on 80 lb. paper stock , in 
4-color, 2-color or 1-color, call 
or write today: Jennifer Locke 
—Reprints Manager; 

Ziff-Davis Publishing Company, 
One Park Avenue, 

New York, NY 10016, 
212-503-5447. 

"Minimum quantity 500 
reprints. 


your story to new customers, retailers, jobbers and 
distributors. 
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Haven^t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

To find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 

‘Minimum quantity 500 reprints. 
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There is also a corporate-culture issue 
to be addressed. People used to command- 
ing their own PCs often resist multiuser so- 
lutions. LANs get around the fears of those 
who always want to be free to hit Ctrl-Alt- 
Del. 

One other recommendation: if you want 
all of the benefits of PC operation, small 
desktop terminals, and many of the other 
beneftts of multiuser computing, consider 
clustered-CPU systems. These systems put 


■ People used to 
commanding their own 
PCs resist multiuser 
solutions. LANs get 
around the fears of those 
who want to be free to hit 
Ctrl-Alt-Del. 

a special card, containing one or more 
CPUs plus RAM plus video, into a serv- 
er — typically running Novell's NetWare. 
Each user has dedicated processing power 
and a small terminal. Companies such as 
Alloy. Advanced Digital, and InterConti- 
nental Microsystems make excellent clus- 
tered-CPU systems. The performances of 
these systems exceed that of 8-bit PC- 
based workstations on a traditional LAN 
under the same conditions. 


NETWORK VOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we’ll gladly an- 
swer any questions you have , at no charge . 
We’re sorry, but we’re unable to answer 
letters personally. 

Mali your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). na 
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PC Magazines Direct Marketing 

Connection and Services 



y| li .... 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.’ 

You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 


The following \ /Wk 
special section, 

PC Magazine's Direct 
Marketing Connection, 
is what you've been ^ i 
demanding. It connects 
you with the direct mar- 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from 
vendors you want to buy through. 




‘Starch Study, luly 19X6 



ir NEC MULTISPEED ★ 


MultlSpMd EL 1469 

« NEW MuniSpMd HD with 20MB 2249 it 


★ LOTUS ★ 

SYMPHONY 3.5* /With Any Uptop 349/300 

METRO 3.5* /With Any Laptop 69/49 



it TOSHIBA it 

T1200 2199 * T3100/20 ... 

T3200 3699 * T5100 


★ FAX MACHINES 

BELL Faxlliw ■ 1 yr warranty 

SHARP FO-300 • 90 daya warranty 


2899 

4799 


★ 


1299 

1299 


★ PLUS HARD CARD 20/40 . . . 509/719 ★ TOSHIBA 321SL/341SL . . . 479/649 ★ 


DISPLAY CARDS 



NEC MultlSpeed EL 1469 

MuttlSp««d HD w/20 MB 2249 

1200/2400 Int Modem 279/379 

With Laptop 250/340 

NEC Cairying Casa 99 

With Laptop 80 

Extra Nicad Battery 99 

With Laptop 80 

TOSHIBA T1000 799 

T1200 w/carry case 2199 

T3120 w/carry case 2699 

Toshiba 3200 3699 

Toshiba 5100 4799 

Ext 5.25” Floppy 329 

With any Laptop 300 

1200 6d Int Modem 329 

wnh Laptop 300 

Toshiba Floppy Link 169 

With Laptop 150 

T3100 Numeric Keypad 90 

With Laptop 80 

Toshiba Carry Case 99 

With Laptop 70 

Brooklyn Bridge/with Laptop . 99/80 
Laplink Plus/with Laptop .... 109/90 


DRIVES 


PLUS HARD CARD 

Single Slot 20/40 MB 509/719 

FUJITSU/TEAC 90 day warranty 

360k/1.2 MB 99/129 

Qrey Face Plate • Add 5 


SEAGATE; For PC/XT HALF HT 
* PRO PACK 20/30 MB 279/299 * 
Fully Pretested. PRO PACK includes 
controller, cables, detailed & illustrated 


ALPS PRINTERS 

* ALO 200 Colof, Narrow 

18 pin. 200/100 cps $419 

24 pin, 240/120 cps 475 

* ALO 300 Color, Wide 

18 pin, 200/100 cps 619 

24 pm. 240/120 cps 675 

Tractor ALO 200/300 75/95 

Ribbon ALO Black/Color 15/20 

a P2100 18 pin. 400/200 cpe. Wide 
Ser 8 Par w/Tractor 1125 

* P2400 Color. Wide w/ Tractor 

18 pin, 250/125 cps 929 

24 pin, 360/180 cps 975 

w DICONIX InkJet Parallel * 

150 w/3' parallel cable 319 

With any Laptop 300 

300 w/3’ parallel cable . 529 

With any Laptop 500 

* NEC P2200 - Par 339 * 

* P<6 Par 429 * 

e CPS Color • Par 509 * 

* P7 • Par SS9 * 

* CP7 Color - Par 669 * 

Uni-DI Tractor for P2/P6 60 

BLOi Tractor for P2/P6 160 

Uni-01 Tractor for P3/P7 80 

Bl-Di Tractor for P3/P7 170 

Cut Sheet Feeder for P220 120 

Cut Sheet Feeder for P2/P6 230 

Cut Sheet Feeder for P3/P7 290 

* OKIDATA 193 PLUS IBM . 419 * 

* TOSHIBA 321 SL 479 * 

e 341 SL 649 * 

* 361 SX 999 * 

e 361 Color Model II 1099 * 

Cgt aheet feeder tor 321 SL . . . 279 

KENSINGTON Printer Stand 20 

e With Printer 10 e 


* LOGITECH AutoSync .... 499 * 
With Logitech EGA 6 Mouse 649 

With Genoa HiRas-f 679 

WHh Paradise VGA Plus 759 

With Vega VGA 769 

MITSUBISHI 1410 EGA 399 

e AUM 1371 Diamond Scan 499 * 

With Genoa HiRaa -k 679 

With Paradise VGA Plus 769 

With Vega VGA 769 

* Diamond Scan Tilt S Swivel 20 * 

* NEC Multisync U-1402 . . . 699 * 

With ATI VIP 859 

With Genoa HIRea + 779 

With Vega Deluxa 789 

With Vega VGA 669 

* NEC Multisync Plus 699 * 

With Genoa HiRes+ 1079 

With Paradise VGA Plus 1159 

WHh Vega VGA 1169 

eSONY ISIICR-IS' Trinitron Color e 

* Remote TV S RGB Monitor 469 * 

Sony 1311 lo IBM Cable 20 

* SONY MuNiacan 1302 . . . 699 * 

With Genoa HiRes-f 779 

With Paradise VGA Plus 659 

WHh Vega VGA 869 

Sony 1302 to IBM Cable 20 

Sony 1302 to MAC II Cable 30 

* TAXAN 770 MuHIVIalon plua 499 * 

With 557 Gold Card 679 

With 570 Advance EGA 659 

ZENITH ZCM 1490 Flat Screen 669 

With Vega VGA 939 

With Zenith Z-449 939 


ATI EGA Wonder Enhanced 219 

WHh MuHi Scan MonHor 170 

ATI VIP/wHh Monitor 309/260 

BOCA EGA/«vtth Monitor. . . 169/130 
GENOA Super EGA HiRas-f . . .220 

With Multi Scan Monitor 180 

LOOTTECH EGA Card 6 Mousa 240 

WHh Multi Scan Monitor 200 

PARADISE Auto SwHch 460 ... . ISO 

WHh Multi Scan Monitor 160 

Paradlaa VGA Plua 300 

WHh Multi Scan Monitor 260 

Paradise VGA Profaaaional 449 

With MuHi Scan Monitor 400 

TAXAN 557 Gold Card 190 

With Multi Scan Monitor 180 

Taxan 570 Advartca EGA 199 

WHh MuHi Scan MonHor 160 

VIOEO-7 Vaga Daluxa 239 

WHh MuHi Scan MonHor 190 

Vaga VQA/wHh MonHor 319/270 

ZENITH Z-440 310 

WHh MuHi Scan MonHor 270 

Gam Graph 90 

With any Display Card 70 


KEYBOARD/MOUSE 


KEYTRONfC 101 Kays for IBM PC. XT, 
AT with Function Kaya on top row, 
eeparale Cursor Control Keypad Br>d 

Numeric Keypad 89 

LOGITECH: Bus or Sar 85 

All LoglMica Include PLUS software 

* P8/2 Mouse 79 * 

Piubliaher Mouse; Ser or Bus ... 129 
LogiPalnt/LogiCadd 25/50 


BACKUP 


MODEMS 


100 page manual and format/ulilHy aw. 
One year warranty. 

PC/XT Mtng KH 6 Filler Plate 10 

* For AT w/ partitioning software * 

* 40 MB Half Ht 40 me 429 * 

e 40 MB Half Ht 28 ma 499 e 

AT Mounting KH 10 


MATH/RAM CHIPS 


S4K RAM l20nsSetOf9 $30 

25eK RAM 120 na Sat of 9 100 

9097-3 PC/XT 5 Mhz 115 

9097-2 PC/XT 8 Mhz 145 

90297-6 AT 6 Mhz 169 

60297-9 AT 6 Mhz 239 

90287-10 AT 10 Mhz 269 

00397-16 for 386 Machines 489 

•0397-20 for 386 Machines 749 


ARCHIVE: QIC 40. Uses DC2000 

* 40 MB Intamal XT/AT ... 329 * 

* 40 MB Exterrtal XT/AT . . 439 * 
MOUNTAIN: QIC 40. Uses DC2000 

* 40 MB Intamal XT/AT ... 379 e 

* 40 MB External XT/AT . 469 e 
EVEREX 60MB w/OIC 02 controllar 
« Uaaa CT600; Int/Ext 629/729 * 

Uses OC600; Int/Ext 649/949 

DC 2000 Single /Box of 5 25/110 

CT 600/OC 600 Ona/Five 30/135 


AMT 2400 Int w/aw 149 

EVEREX 1200 Int w/BHCom 95 

2400 w BHCom Int/Ext 165/199 
HAYES 1200B/1200 Ext . . 239/299 

For SmartCom II Add 40 

NOVATION Parrot 1200 Ext 109 

PROMETHEUS 24000 Ext 199 

TOUCHBA8E SYSTEMS 

World Port 1200/2400 Ext . . 149/299 

WHh any Laptop 140/280 

ZOOM HC 2400 Int w/SW 149 


MICROSOrr mouse Sua or Sar 

* With Paint Brush A StMw Partner * 

Version 8 or Higher 119 

MOUSE SYSTEMS PC Mousa 

* With Deelgrwr PopUp Menu * 

* * * LIFE TIME WARRANTY * * * 

Serial or Bus 89 


POWER 


REPLACEMENT POYI/ER SUPPLIES 
PC XT 150/AT 200 Watts $69/99 
DATASHIELO 

300 Watts Backup 399 

e 350 Turbo Backup 449 * 

500/800 Watts Backup 549/649 
e NEW Solid State 3” HI UPS * 

SS 400/700 Watts UPS 649/779 

KENSINGTON Mastarpiaca 99 

e Maat ar placa Plus 109 * 

e Maatarplaca Remote 109 * 


it FREE DELIVERY it 

* PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Simply mail the check for the exact amount (CA add 6%) as shown hare wHh your 
order. Wa will ship your order UPS Ground. FREE of any other charges. It Is that 
simple (credit card orders are not considered prepaid). Bank check orders shipped 
immediately. Parsonal/Co. checks delay shipment 2/3 weeks. 


★ SEAGATE PRO PACK 20/30 MB 279/299 ★ 

* PREPAID BY CHECK ONLY * ★ SUPER SPECIALS it * POST MARKED BY MAY 20, 19S6 * 


NEC P2200 Par w/Cabla 345 

NEC P-660 Par w/Cabla 435 

NEC MuHispaad EL w/Casa . 1525 
NEC MuHis p aad HD w/Casa 2299 

Mlniseriba 20MB w/Controllar . . 245 


HAYES 1200B/1200 Ext . . 215/275 
TOSHIBA 3100/20 w/LOTUS 

Symphony and Metro 3149 

SONY 1311 w/Cabia 469 

PLUS HARD CARO 20/40 MB 499/699 


MICROSOFT MOUSE Bua or Sar 
* with Paint Brush 6 Show Partner * 

Version 6 or higher 99 

TOSHIBA 321SL w/Par Cable . 485 
TOSHIBA 3418L w/Par Cable . 655 


SHARP FAX FO-300 1275 

ZENITH ZCM 1490 Flat Screen wHh 

ZanHh Z-449 or Vaga VGA 899 

BELL Faxllna • 1 yr warranty . . 1275 
OKIDATA 193 Plus w/Cabla 425 


* FOREIGN ORDERS * 

POLICY Min ordsr tlOO lor COD /Crsdil Cards. Prspaid ordsrs Min. tSO. Pricei & avsilabiilly subjsct to chsngi. 
SfMppngchargss vary (Min. 110). PncasrsAactdacouni tor sdvancs ptymsnl.Psrson6/Ca chocks daisy MpmM 
2/3 nmU Add 2% (Min. S5) lor coo & Diseovsr. 3% tor MC/ Visa aid S% tor Arrwi i Optima. 000 rsquirss 
cash or cssfwr ciiiKii No sfxiwroom or wafkin saiM. Opan acci. PO mm. ontor SiOOO, can tor apatial pricaa. Al 
salas tina. Rafussd shipmants subisct to a 20% charga (Min. ISO). Noi ftaponablt lor compatibility. 

• nCXUP HOURS: tIeivFri: 3 to S pm. Pl£ASE CALL RRST FOR WORKOROO f. * 

* APO * FPO * 

For loreiQn orders add special handling charge 
of $20 per order. Air shipments add 10% (Min. 
$60). For Printars & Monitors 30% (Min. $150). 
Sorna Itams may ba more. Cradii card orders, 
add 5% to amount owed. 

FAX: 714-691-2364 

For APO/FPO orders, add apodal handling 
charga $20 per order. Shipping chargei add 
5% (Min. $20). For Printers 6 MonHora 10% 
(Min. $40). Some Hems may ba more. No COO 
orders. Qedit Card ordara, add 5% to amount 
owed. 

* COD W DISCOVER w MC W VISA W AMEX w OPTIMA W 

29b 39i> 39b 59b 59b 

714 - 897-2100 


12605 HOOVER STREET, GARDEN GROVE, CA 92641 


PLEASE REFER TO AD # PC 827 


ORDER HOTLINE 

ai 5-592-8097 


I Mad Oftfa* Etactrofiie* ' WorttfmM 


ameco 


ELECTRONICS 


IBM PC/XT/AT 
Compatible 
Cards 


Graphic Display Cards 

JE1050 Mono Graphics Card w/Printer Port (PC/XT/AT) . . $59.95 


Mail-Order Electronics 


ALL OTHER INQUIRIES 

415-592-8121 



JE1052 Color Graphics Card w/Printer Port (PC/XT/AT) 

. $49.95 

EGA Card with 256K Video RAM 

JE1055 and Printer Port (PC/XT/AT) . 

$149.95 

Multi I/O with Drive Controller 

JE1071 and Mono Graphics (PC/XT) 

$119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial, Game, Parallel Printer 

JE1060 Port and Real Time Clock (PC/)01 $59.95 

JE1061 RS232 Serial Half Card (PC/XT/AT) 

. $29.95 

I/O Card with Serial, Game and 

JE1065 Parallel Printer Port (AT) 

. $59.95 


Seagate 20,30,40 . SfflJ 

and 60MB Half Height 
Hard Disk Drives 

ST225 20MB Drive only (PC/XT/AT) $ 2 69 . 96 

ST225K 20MB with Controller (PC/XT) 8 310.0 5 

30MB Drive only (PC/XT/AT) 

ST238 (RLL Controller Needed) 

ST238K 30M8 with Controller (PC/XT/AT) 8330:96 

ST251 40MB Drive only (PC/XT/AT) 8469:96 

ST251 XT 40M6 with Controller Card (PC/XT) . . . 8649:96 

ST251AT 40MB with Controller Card (AT) 8639:96 

60MB Drive only (PC/XT/AT) 

ST277 (RLL Controller Needed) 

ST277K 60MB with RLL Controller Card (AT) 



IBM PC/XT/AT Compatible 
Floppy Disk Drives 

JE1020 360K (PC/XT/AT) Drive (BIk. Bezel) $89.95 
JE1021 360K (PC/XT/AT) Drive (Beige Bezel) $89.95 
JE1022 1.2MB (AT) Drive (Beige Bezel) • • . $109.95 T 



Expand to 384K (includes zero-K) Multifunction 
with Serial. Game. Parallel Printer Port and 
JE1078 Real Time Clock (PC/XT) $79.95 


Floppy and Hard Disk Controller Cards 
JE1040 360KB Roppy Disk Drive Controller Card (PC/XT) $29.95 


JE1041 20/40MB Hard Disk Controller Card (PC/XT) . . . $79.95 


JE1043 360K/720K/1 .2MB Roppy Disk Cont. (PC/XT/AT) $49.95 


IBM PC/XT/AT Compatible Monitors 

12" Amber Monochrome — 

TTL Input, High Resolution 

AMBER $499:95 $99.95 

14" RGB Color— CGA Compatible Amber/Green/ 

Color Switchable, 640x200 Resolution 

TTX1410 $279.95 

14" EGA Color-EGA/CGA Compatible. 720x350 
(max.) Resolution 

TE5154 $399.95 

14" Ultrascan Color - CGA/EGA/PGC/VGA 
Compatible, 800 x 560 (max.) Resolution 

4375M $5 70.0 5 $549.95 



360K/720K/1 .2MB Roppy/Hard Disk 
JE1045 Controller Card (AT) $159.95 


RAM, V20 and Intel Math Coprocessors 

*4164-150 65,536x1 (150ns) $2.49 

*41256-120 262,144x1 (120ns) $7.95 

*41256-150 262,144x1 (150ns) $7.75 

UPD70106-5 (5MH2) V20 Chip (Replaces 8088) $7.49 

UPD701 08-8 (8MHz) V20 Chip (Replaces 8088 or 8088-2) $8.95 

8087-2 Math Coproc. PC/XT and Compat. (8MHz). . . . $159.95 
80287-10 Math Coproc. AT and Compat. (10MHz) $309.95 


IBM PC/XT/AT Compatible Keyboards 

• Tactile touch keyswitches 

•Switch selectable « r r I r >U I 14 ' l 1 l lUUDDB 

between PC/XT or AT i r < m i i i t i i i 

• Illuminated Caps Lock, / -I t, t ( L \ I, i, L »7 i \ T \i,\ 

Num Lock and Scroll Lock ^.rVV / I C I I' I I I \ M VA 

indicators 

• Manual included 

JE1015 J61016 Pictured $59.95 

• Enhanced keyboard layout * 12 tunctlon keys • illuminated LEO indicators for 
Num Lock. Caps Lock and Scroll Lock * Separate cursor pad ■ Switch select- 
able between PC/XT or AT • Manual included 

JE1016 $79.95 


Additional IBM PC/XTIAT Add-Ons Available! 


JAMECO COMPUTER KITS ProcBssing Software Included! 


tiggyd 


Jameco’s 4.77/8MHz Turbo 
IBM PC/XT Compatible Kit 

Pert No. D— c ription _ _Phce 


iIttliilIKrii iM 





4164.1S0 

41256*150 

JEIOIO 

JE1015 

JE1030 

JE1020 

AMBER 

JC1001 


12SK RAM (18 Chip*) $44.82 

512K RAM (18 Chip*) $139.50 

np-lbp Cm* $34.95 

XT/AT Styl* Keyboard $59.95 

150 WMt Pwmr Supply $69.95 

SVi- DSDD Disk Drtv*. $89.95 

12' Ambw Monitor $99.95 

4.r7/8MH> IVrbo Motherboard 
(Z*rD-K RAM - Irtdudes Award 

BIOS ROM's) $99.95 

MuW I/O with Controller 

srtd Graphics. .$119.95 


SAVE $159.02! Reg. Ust $758.97 
JE1005 (IBM” PC/XT Turbo Compatible Kit) $599.95 



.ompa 

Mini-286 6/8/10/12 MHz Kit! 

PsrtNa Description Prica 

JE1043 360K/720K/1.2MD Floppy ControL... $49.95 

JE1015 XT/AT Styl* Ksytwsrd $59.95 

41256-120 512K RAM (18 Chips) $143.10 

JE1017 Bsby AT FNp-Top Casa. $69.95 

JE1032 200W Powar Supply $89.95 

JE1022 514' High Dsnsity Diak Oriv* $109.95 

JE1 007 Baby AT Motharbosrd (Zaro-K RAM 
Includes Award BIOS ROM’s) $349.95 

Reg. IM $872.80 

(KA^kof SAVE $122.85! 

not irydudad) 


Shr- 


JE1009 IBM"* AT Compatible Kit $749.95 


AU above computer accessories may also be purchased individually 


us. Funds Only 
Shipping: Add 5% + $1.50 insurance 

(May vary according to weight) 

Califomia Residents: 

Add 6%, 6Vi% or 7% Sales Tax 
FAX 415-592-2503 
4/88 


$20.00 Minimum Order 

IBM is a reg i stsrsd trademark of Intemational Business Machines 




J 


ameco 


ELECTRONICS 


Prices Subject to Change 

'DRAM'S Subiect to Fraquant Prica Charvgs* 

Send $1 .00 Postage for a 
FREE 1988 CATALOG 
Telex: 176043 

C19B8 Jsmaco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 94002 • FOR ORDERS ONLY 415-592-8097 • ALL OTHER INQUIRIES 415-592-8121 


ORCLE 346 ON READER SERVICE CARD 





merican Semiconductor 

tKe fastest growing supplier of 
uality computer parts now gives 
u complete systems for less than 

illYBODY! And we can 

FINANCE YOU! 


"^^*‘****^You owH ra 


1 .- 

TMMXT- 
MHEL #5301 

• '>e<e<taOK- 4.77 & B Mm/ 
P'oc«&s>no Speeo • •4K ram 
M« mo»yB»OS»One 960 k 
Fwfipy D"ve ■ Floppy Conirpiief 
IV Cable* £> 9^11 Eipans'on SMs * 

PC XT Compatible Keyboa'O 
PFTAIL value 10*6. 

IMKICf S99. 


TURUXT _ 
MODEL #5302 

• Selectable 4.77 & 8 MH/ 
Processiog Speed • 640" PAM 
Memoiy on Mam Boan) ■ 0 ios ■ 
16 Bit *OM*2CPU*One360K 
Floppy Olive 'Muili I 0<«v Floppy 
Controller Clock Calendar 
Parallel Senai &GaivtePo(ti 



M 0 Kl#____ 

• Se.eciatHe 4.77 & 6 MH^ 
Processing Speed • 640K RAM 
Memory on Mam Board * Bios • 
606«*3 CPU • One 960K 
Floppy CKive • MuXi I O (w Floppy 
Controller Clock Caierxlar Paral- 
lel Serial & Game Pori) ‘Eigrii 
Expansion Slots • Orve tOMlB 
Hard Drive <w Coniroiier) • 

PC XT Compatible Keyboard 


• 6 MNc P-. ■;(•<, s ''•4 Speed* 

640K RAM M-i" on Main 
Board • Bios *16 8 ’ 6068-2 
CPU • T»vc 360 k Hail Heigni 
Floppy Drives* Mult' I O ivv 
Fiopm Controller ClOCk Calen- 
dar Parallel Serial & Game 
Pom * One 20MB Hard Onve 
iw ConiroMer) •TURBO Nor- 
mal Mode Either So>tware or 
Hardware Seieciatxe • Eigni 
E»pans«n Slots • PC XT 


MIMl#S 3 K 

• 6 MHz Clock Speed*640K 
RAM Memory on Mam Board * 
B<0$*16B<( •OM«aCPU*Tym 
960K Han Height Floppy Drives • 
Multi I 0 («r Floppy Controller. 
Clock CaierTdar. Parallel. Stnai. 

& Game Port) • 90M6 Hard Dnve 
iw coniroiier) • TURBO Nor- 
mal Mode Either Soirwere or 
Hardware Selectable ■ EigM 
Expansion Slots • PC AT 
Compairbie Keyboard 
RETAIL VALUE 2***. 

•nniGEisTf. 



• 6 MHz Processing Speed * 
640K RAM Memory on Mam 
eoara*BiOS*16Bit 6*66*3 
CPU • Two 960K Hall Height 
Floppy Drives * Muili ■ O iw 
Floppy Controller Clock Caipn 
oar Parallel Senai 8 Game 
Port) • 20MB He'd Drive iw Con- 
troller) • TURBO Normal Mode 
Either Sottware or Hardware 
SeieclaPie ■ Eani Expansion 
Slots • PC XT Compatible 
Keyboard * iBM Compatible 
E nhanced Grapn<s Adapter 
lEGAj • High Resokjlion 
EGA Monitor 
retail value 90*6. 

•NNKf2l49. 


★★★★★★ 

» mstmtcieditI 


MIYNTTNII 

MIK1#SSI7** 

*6*6*10 MHz Processing Speed 
* 6 M Hz * 640K I E ipandabie to 
1 MB on Mam EloardI * Bos • 
0020* Based C PU • 900K 
Hart Height Floppy 0<ve * Hard 
Drive |w Conlroiie<l * Multi lO 
(w Floppy Controller Clock Cal- 
endar Mattel Serial & Game 
Pori) ■ 20 MB Hard Onve Iw Con- 
trotier) • AT Siy^ Keyboard 
RETAIL VALUE 9*M. 

•Hnucfitss. 


TURBt AT 
MNEl #5501< 

■ 913k ram Memory lExpand- 
.Tbie to IMBonMa.r ^ard' • 
60286 Based CPU * Bos * 

1 .2MB Half Height Floppy Drive ■ 
20MB Hard Onve iw C^lroileri • 
Eight Expansion Slots * Parallel 
Pori * AT Style Keyboard ■ Per 
lormance 16, 12, 10, 6 , 6 MHz 
Available 

RETAIL VALUE 9***. 

■NNieiitia. 


10 MHz Cock Speed ■ S 12 K 
RAM Memory (1M6 Opton 
Available) • Bos • Irrtel 00200 
Microprocessor * 1 .2MB Halt 
Height Floppy Dnve • 90M6 
Hard Dnve |w Controner) • Eont 
Expansion Slots 'Serial Parcel 
Adapter • AT Compatible Km- 
board * Performance 10, 12, 
10, 6, 6 MHz Available 
RETAIL VALUE 44*6. 

•N PRICE 2ISS. 


10 MHz Clock Speed • 812 k 
RAM Memory ( 1 MB Opton 
Available) • Bos * iniei 60266 
Moroprocessor * 1.2MB Hall 
Height Floppy Dnve * 40MB 
Hard Drive (w ControHer) * Egh 
Expansion Slots • S^iai Para'ie 
Adapter 'AT CompatOteKey- 
board • Perioi^rKe 1 6, 12, 
10,^6, 0 MHz Available 
RETAIL VALUE 800*. 

mpiici2iss. 


, It as a 'get-by' prodi^. or building 
quahty mto our products tor serv«e. durability, 
artd your long lasiHtg enioymeni 
We know wv would prew to deal with a 
company that puts everything possible into Us 


product, to make it the best The best Ihmgs 
are never the cheapest . artd cheap things are 
setoom the best 

NO OTHER COMPANY CAN OFFER YOU A 
5 YEAR WARRANTY ON ITS XT & XT TURBO 
MOTHER BOARDS AND INSTANT CREDIT 
BESIDES' 

'Our direct control, from R&D component 


selection to imai assembly, enables us to 
maintain quality throughout the complete 
manufacturing process' THAT S WHY WE 
SELL SO MANY’ 

JuJUciK^ Z . 

PnsKtent. Armnean SamconOuOOf. me 


DEALERS, CALL US FOR SPECIAL 
DEALER PRICING ON ITEMS LIKE: 

0% FINANCING AVAILABLE!* 

mamm- Kxnnx uimwii*-' utacixis uootn 

IKMX wsmuiiciils COHKV'II. iMAOrM S'snvs Ikllm 

MC r aeaerrm- v(mh«u< iviwciinii wawU'S 

CHOMU IWKAV OUXtMilW 

•VMUOW ro^rxu’t uoMwa mifi I’liuuicnRi' 

•osMa* coion rLOpav om owvix mm 

cinnn H«(SNOkO(i«aou( runaocMos coMUwcxnoiis CAimdoci urf 

1 -800-825-SAVE 

MMTtaeuvnM- lu wki aoMOS sacxuk 

oixoiUM nvMCfTCM murHMc ' vnv.*. 

lAMaMNwriiv- cmaiacs aK.>D -• • tvaoui 

CMOM rXlXflM MIVfW*ll ’II.UIU' 

>« m 1 1 1 nU.luUK) U>M OMAMCt aCMM) 

PiOrVM- ■MTl.fUMCrKM *SI 

.••xriiMCKwiu eoMOS oicm« 

S YR. WARRANIY* 

DEALERS! call for the up to minute prices for IMM’S, SORT'S, EXPANSION CANOS and IC’S 

‘AVAILABLE ON SELECT MODELS 

‘AVAILABLE ON XT MOTHERBOARDS 


With prices like these and 
financing unlike anywhere in 
the world, it’s easy to see why 
American Semiconductor is 


% 



Our revolving charge makes owning the 
systems you want easy! NO MONEY^D^IWN 


Over a 


of FINANCING AVAIIABLE!! 



$65-80: 






16 >20 MHz F>roc6SSOr Speed* Intel 
00366 Micro Processor • 32 Bit 
arcniiecture • Compatible with 6 MHz 
60266 Hardware & Software • Phoe* 
nix 366 Bk)s • Four Speed Selection 
(16. 6. 6, 4.77 MHz) • Relocalion ol 
Bios • EGA Bios to 32 Bit High Speed 
RAM tor Lightning Execution « Real 
Time Clock • 4, 6 or 10 MHz 60267 


ranuu 

n-nruRB 
MUEi #ssor^ 

XT S40 RAM Memor y • AT $1 2 
RAM Memory • High 360 r^loppy disk 
driM • 6068 CPU 60266 CPU • 

RAM 640K • Oo^aling system CPM$6 
6 UCSO-P'lmerfacecards mult< 


Switch) • Si2e 46 ci 


my Switch 
m (0) 1 16 


ein|H).WeK}hi 14k9s 


Co-p(ocessor Sodiel • Slandard 32 Bit M.5.-4M5. 

IN* PNIK 1 I 4 S.- 2798 . 



rKU!! ★ 

FLIGHT SIMULATOR 
LIMITED TIME OFFER!! 

WITH ANY COMPUTER PURCHASE 


Memory Installed. CorYiectors 
aUpio 

i/HMh 
It Expansion SI* 


hing I 

> I.lMB Half/F^hi Floppy C 
Eight Expansion Slots • ^nal/Paraliel 
• AT Compatible Keytx)ard 
retail value r — 


VIDEO 

CXAPHiC PACKAGES 

* MOMCHROME 

* eiioR ^ V 

* E6A ENHANCED^ Vb 

WITH MOST SYSTEM PURCHASES 


HiNICI 3372 . 


NO MONEY DOWN! 



MONITORS ARE ADDITIONAL. SURGE PROTECTOR POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39 95 


MUNI luna Anc auui munml. ourtuc rr-tui cu i^.. 

Even if you have a computer... ruiMunr 

We'll sell vou add-ons from our TOP QUALITY products, and rlRANbC them too! 


" S 0% FINANCING AVAILABLE!* 

CUSTOMERS6RVICE(6t3)886e631 ■ 

TECHNICAL SUPPORT (613) 655-7056 


‘AVAILABLE ON SELECT MODELS. 


>EN SATURDAY 9 AM S PM ' OFFICES NOW OPEN TAMPA - MIAMI - LOS ANGELES — WASHINGTON. O.C. TAIPEI. TAIWAN TOKYO. JAPAN 

CORPORATE HEADQUARTERS ts?40 RACE TRACK ROAO. TAMPA FI 33626 <tt3| 168-6631 wctituejtci tocwuigi put TOiwm>iw.iTTtmpe*iMnt hucumtioiis vonwHcntMOMemD w^oocRtv 


CIRCLE 521 ON READER SERVICE CARD 




/Arlington Omputer Product/ give/ you the 
be/t price/ on IBfTI PC/. . . ond Compaq tool 


C IBM PERSONAL SYSTEM II ^ 


Model 30. 2 floppies, w/Monilor $1475 

Model 30, 20 MB. w/Monitor $1899 

Model 50. w/Monitor $2875 

Model 60. w/44 MB and Monitor $3649 

Model 60. w/70 MB and Monitor $4195 

Model 80, w/44 MB and Monitor $5195 

Model 80, w/70 MB and Monitor $6275 

Model 80. w/115 MB and Monitor $8395 


w/Color Monitor add $250 

JBM XT~CALL FOR CUSTOM CONFIGURATIONS j 


C COMPAQ 286 


DESKTOP — 1 Drive 

640K, 40 MB. Monitor $2695 

PORTABLE II MOD. IV — 

1 Drive 640K. 20 MB $2850 

PORTABLE III — 

1 Drive 640K. 20 MB $3695 

w/40 MB $4195 

COMPAQ DESK PRO 

1 Drive, 640K. 20 MB 

Green or Amber Monitor $1695 


COMPAQ 386 ^ 


Model 40 (16 MZ) $4495 

Model 60 (20 MZ) $5579 

Model 130 (20 MZ) $6950 

Model 300 (20 MZ) $9395 

COMPAQ PORT. 386 

Model 40 $5849 

Model 100 $7375 


J 


WUGO 10 MHZ TURBO XT 

10 MHZ keyboard switchable clock speed. 640K Ram. 1 floppy drive, 20 MB hard 
disk, parallel and game ports, clock calendar, monochrome graphics adaptor, 
monochrome monitor, 3 year limited warranty. $1149 


MULTIFUNCTION 

BOARDS 


Everex Magicard 384K . . . 

$169 

AST 6 Pack W/384K 

$189 

AST 6 Pack Premium W/256K . . $219 

AST Rampage PC w/256K 

$239 

AST Rampage AT w/512K 

$339 

Orchid Tiny Turbo 

$279 

Intel Above Board PC 

$239 

Intel Above Board AT 

$329 

Irma Board 

$695 

AST 5251-11 

$529 

AST 5251-11 Plus Enhanced ... $599 

CHIPS 


64K Ram Chips 

,. 9 for $15 

256K Chips 

each $4.50 

8087-3/-2 

. $109/$149 

80287 

$159 

80287-8MHZ 

$249 

80287-10MHZ 

$299 

80387-16 

$499 

80387-20 

$759 


SOFTWARE 

D Base III Plus $379 

Framework $349 

IBM Displaywrite IV $299 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Word $209 

Multimate Adv. II $259 

R Base System V $409 

Smartcom $49 

Symphony $429 

Ventura Desktop PubI $499 

Word Perfect 4.2 $199 

Word Perfect Library $59 

Wordstar 2000+ $239 

MODEMS 

Hayes 1200/2400 $289/$429 

Everex 300/1200 w/Software $99 

Everex 2400 Internal $179 

Everex 2400 External $249 

Mouse Systems $99 

Microsoft $109 

Logitech $74 


PRINTERS 

EPSON 


LX 800 ... 

$189 

LQ 1050 

. . $659 

FX 86E ... 

$269 

LQ 500 . 

.. $319 

FX 286E . . 

$409 

LQ 2500 

. . $819 

LQ 800 . . . 

$369 

EX 800 . 

. . $389 

LQ 850 .. . 

$489 

EX 1000 

. . $479 


OKIDATA 

192 Plus/193 Plus $299/$449 

292 w/Module $449 

293 w/Module $589 

393 $959 

Pacemark $1749 

TOSHIBA 

321 S/L/341 S/L $499/$659 

351 SX $1010 

NEC 

P6 $435 P7 $619 

3550 $729 P9XL $1089 

P5XL $859 P2200 $349 

IBM 

Quietwriter III $1225 

Proprinter II $389 

Proprinter X24 $549 

Proprinter XL $549 

Proprinter XL24 $759 

HEWLETT-PACKARD 
LaserJet il $1699 

1 MG Upgrade $339 

2 MG Upgrade $629 


DRIVES & TAPES 


360K Floppy for PC $99 
360K Floppy for AT $115 

20 MB Tape $339 

40 MB Tape $459 

PRIAM HARD DISKS 

40 MB $679 

60 MB $819 

130 MB $1999 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $279 
30 MB for XT (ST238) . $299 
40 MB for AT (ST251). $399 
40 MB for AT {ST251-1)$479 

80 MB for AT $869 

EVEREX 

60 MB Int. or Ext $679 

IOMEGA 

10 + 10 Bernoulli w/Controller/20 + 20 $1489/$1829 

External for PS II $279 

PLUS hard card 20 MB/40 MB $539/$729 


/ N 

VIDEO BOARDS ' 

ATI EGA Wonder $189 

Compaq VGA $499 

Everex EGA Autoswitch . . $139 

Graphics Card $79 

Hercules Graphics Plus . . $179 

NEC GB1 $229 

Paradise Autoswitch 460 . $169 

STB EGA Plus $239 

Vega Deluxe $239 

Vega VGA $289 


MONITORS 

AMDEK 

310A/410A $129/$149 

600/722 $349/$439 

PRINCETON 

HX12E...$449 Ultrasync $529 
IBM 

8502 $199 

8512 $459 8513 $519 

NEC Multisync $589 

NEC Multisync Plus $879 

SAMSUNG Color $259 

SONY Multiscan $599 










Afflcfico/ choke and mlln9ton Computor 
Product/ choke 1/ EPSON’ 


It’s not hard to 
understand a/hy. Care 
In design, engineering 
and manufacturing have 
made Epson an Industry 
leader and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 



Prirtta 240 enorsetors per second printhead 
speed in drsR mode (Elite 12 CPIl 
46 Characters per second printhead speed 
m Near Letter Quality mode (Elite 12 CPI) 
Exclusive SeiocType leature puts Drstl, 
Roman and Sans Sent mode selection 
at your fingertips 

Automatic Sheet Load feeds and positions 
single sheets of paper for printing 
8K internal Puffer stores and prints up to 
tour pages of data while allowing uninter- 
rupted use of your computer 
Standard width carnage is ideal tor word 
processing output 

Standard Friction and Pull Tractor Feeds 
handle most types of paper 
Bidireclional text printing provides 
maximum throughput 
One year limited warranty 



FX-28ee Dot Matnx Printer 

• Prints 240 characters per second print- 
head speed m draft mode (Elite 12 CPi) 

• 46 characters per second printhead speed 
in Near Letter Quality mode (Elite 12 CfR| 

• Exclusive SelecType feature puts Draft. 
Roman and Sans Serif mode seleciion at 
your lingedips 

• Automatic Sheet Load feeds and positions 
Single sheets of paper tor printing 

• 6K internal buffer stores and prints up to 
tour pages of data while allowing unmter- 
rupled use of your computer 

• 136-co(umn carnage is ideal tor printing 
spreadsheets 

• Standard Friction and Pull Tractor Feeds 
handle virtually any type of paper 

> Bidirectional text pnniing provides maxi- 
mum throughput 

• One year limited warranty 



Epeon% LO-SOO ts a htgh-resoli/tlon, Letter 

Quaffty computer printer with outstartdlr>g 

perl o rmence leaturee ertd remarkabte value. 

• Epaony 24-pin, dot-matrix lachnotogy creatas 
true letter gualir)i characters and tugh-rasofution 
graphes 

• Prints 100 charactars per second (CPS) m draft 
mode. 60 CPS m tetter QuaMy (12 CPI) 

• Automatic single sheet loading, standard pull 
iractor and fnction toed tor versatAe paper 
handling 

• Exetuarve Selaciype front control panel offers 
quick, eaey s aiaction of popular lypestyles. fonts 
andpiich 

« TWo rasideni. letter QuaMy tons — Roman and 
SansSanI 

• New ‘shadow* and *outkne* pnn modes tor use 
with de s ktop publishing eppiicatians 

• Opinnai LO printer soflweie tor Mcrosofr* 
Windows 

• Optional singletoin cut sheet feeder 

• One tear biTMted warranty 



The standard width LO-6SO fs a hlgtv 

rMOtutfon. Latter Quality computer printer 

with outatanding partormanca teaturaa. 

• Epsony 2e-pin, dot-matnx lachnotogy creates 
true letter otoMy characters 

• SmarlPirk.' i^ique paper handling 

toaturs, lets you change from Isnloto paper to 
single cut sheet paper or erNeiopes vnthout 
removing the tractor hardware or paper 

• 264 Characters per secorxl m the high-speed 
draft mode detners outstanding productiWy 

• 86 Characters per second m Latter Ouahty 
mode tor enhanced, higfvreeoluten characters 

• In draft moda or latiar qiAfity mode, the LO450 
runs at a suhmsingly quiet SS dB noise level 

• Exduaive SeilecType fron conrol panel offers 
quck. easy seiectnn of popular typesfyles, tons 
and pRch 

• Tha LO450 • backed by Epson^ one year 
iKTutad wenanty 



Tha wide carriage LO-10SO la ■ high- 

reeotution, Letter Quality computer printer 

with outstanding parformanca featurea. 

• Epaonb 24-pin, dot-matnx technology creates 
true letter qi«My charecters 

• SmartPaik,' Ep^^ unique paper handbng 
Isature, lets you changs from tanloto paper to 
Single cut sheet paper or envelopes without 
removing the trecior harowere or paper 

• 264 Characters per second m tha high-speed 
drefl mode delivers outstanding productnnty 

• 86 Characters per secorxl m Latter Quality 
mode tor enhanced, high-reeoiution characters 

• In draft mode or letter quetity mode, the LO-10S0 
rm tt a supneingly quiet 55 d6 noise level 

• Exefushe SelecType fron oonroi panel offers 
quck, easy selaction of papular typastyias. tores 
andpHch 

• The LO-10S0 s backed by EpsonS one year 
limitad warranty 


Arlington Computer 
Products Is an authorized 
Epson<» dealer. In toef, 
during 1987 we were the 
largest Epson dealer In the 
Chicago Zona. Please call 
tor Immediate delivery at 
very competitive prices. 




Arlington 

G>mputer 




roduct/.inc. 


3025-£ S. MALMO 
ARLINGTON HEIGHTS. IL 60005 


can: 800-548-5105 

In Illinois 1-312-228-6333 
Fax; 312-228-0516 








V^CNETWORK 


RENT SOFTWARE BEFORE YOU BUY + 



1 , 790 ^ 


THK 386/16 ^ 
1MB BASE SYSTEM 

•1MB ram* 32 bit 16MHZ 
operation • 200 Watt 
power supply *101 key 
keyboard • 1.2MB 
Mitsubishi floppy drive 

• Western Digital hard/ 
floppy controller 

• Phoenix Bios. 


388/16 1MB RAM W/42MB Seagate Hard Drive *2^225° 


mi: 286^2 ¥■ 512K BASE SYSTEM 

• 512K Expandable to l MB on the 
Motherboard. • 6*12 MHZ Keyboard 
orToggle Switch Selectable •Room 
for up to 4 1/2 Height Dnves or 2 
Full Height Drives • 200 Watt PS 

• 101 Key AT Style Keyboard 
lOO* ■ Phoenix Bios loir.iiM 

CMIPATIBU 

286/12 W'1 2MB Mitsubishi Floppy W 0 WA2 H OC FOC ^5"' 
286/12 tt''40MB Seagaie HOn 2MB Mitsubishi Floppy ^1,395"' 


THE" SYSTBIS INOUDE IS DAY FRS HOME TRAL 



THE TURBO PMO ^ 256K BASE SYSTEM 

• 101 AT Style keyboard 

• Phoenix Bios • Mitsubishi 
Floppy Dnve • 4.77-10MHZ 
motherboard • 150 Watt FCC 
approved power supply ■ AT 
style case w/keylock. LED 
indicator & reset switch COOTinn* i«i-.i.ii 

• 120NS D-Ram * 

64303542 COMMTIBlf 

PC/10 W/640K/1 Floppy/40MB HD (84303525) *845"' 

PC/10 640K/2 Roppies (843035ioi *554"' 

PC/10 w/640IC'1 Floppy (843035ooi *449"' 



BUY NOW AT DiSCeUNT WHOLESALE PRICES! 


MMUNO INT. Turbo C or Turbo BiSic 57.00* 

OOftUNO HIT. Turbo Pascal 4 0 57.00’ 

OAC SfT. D*C iisv Accounung 53.00* 

LOTUS DEVELOPMENT Froelairct ■ . 299.00* 


, MICMfRONi 

Ji ; , 

MICNOSOn -C-Comoilar . 244.80* 

MICmsOFT Quick Basic 4 Q Winbows 55.00* 

TUmER HAli Hots II or SQZ 45.00* 


SOFTWARE 

V ASKTON-TUn OAfse in . >341.90* 

i^ASHT0ll-TITE^/;}jrem2ri<5^5 > 3C2.50* 
A$HTDN-nTC MsfflimjU! Affian' U 221.90* 
vmum BCT. QtiJM 9100* 

MMAMO INT^itW^ 2^ 


Ce: 


am 


ARCHIVE BOMB Internal 
IOMEGA Bernoulli II 20MB Ini 
IRWIN 145 40MB Internal Tape 
MAXTOR '5 Mr ESDI HD 
MINISCRIOE 3650 40MB 12 HI 
MINISCRIBE 5053 42MB full HI 
MINISCRIOE 6085 71MB Full HI 
MINISCRIBE 6128 110MBRLL FuUHl 
PLUS OEVEL. HarbcarxS 20 
PLUS OEVEL. HarOcard 40 
PRIAM 230MB12MS Hard DiSk 
SEAGATE ST-251 42MB 40MS HD 
SEAGATE ST-4096 BOMB Full HI 
SEAGATE ST-22S 20MB Hd Disk 


595.00’ 

902.00* 

395.00’ 

3.899.00* 

335.00* 

549.00* 

759.00* 

885.00* 

519.00* 

639.00* 

2 . 100 . 00 * 

399.00* 

789.00* 

259.00* 


MONITORS 


722 *410.00 * 600S *310.00* 

410A, 410W bl 410G 142.00* 

1280 825.00* 432 159.00* 

732 412.00* 730V 353.00* 

IBM 

8512 420 00’ 8513 510. 00* 

IbMSNAOC 

Multi-Mode . ... . 435.00* 

8762 14" Color RGB . 249.00* 

9CM053 14- EGA 319.00* 

»ssrrsuiasi . 

1409 249.00* '410 345.00’ 

Mulbsync IIJC-1402 568.00* 

Multisync XL 1.995.00’ 

Multisync Plus , 872.00* 

HdNCE;.)P. 

PSM-03 149.00* HX-12E . 415.00* 

HX-12PIUS 369.00* M»-12E 128.00* 

lM-300 465.00* PSC-28 389.00* 

PSM-03 149.00* 






XEROX CORF. Venfura PubliSber 459.00* 

SOFTWARE AVAAMLE Wa 1/r MCIMA. CAU. FW PMCES. 






AST Model 80 

>1.388.80* 

AST Model 120 

1.935.00* 

AST NflV.' 386 rAH Models i 

CAU 

AT&T 6300 640K 1 Dnve 

765.00* 

KW63O0W1Dr20M8HD 

1,025.00* 

C0MPM>>.:;'P 286 40MB 

2.32100* 

COMPAQ 386 60MB 

5.165.00* 

COMPAQ Deskpro 386 130 

6.530.00* 

COMPAQ Deskpro 386 300 

8.500.00* 

IBM f>S2 Model 30 

1.451 00* 

IBM PS-? Model SO 

2.450.00* 

IBM PS2 Model 80-41 

4.100.00* 


3E3PH 





EimaESC3iES 


A.T.I. EGA Wonder 169.00* 

A.T.I. Gr.ip!',.s Solution 109,00* 

HERCULES Graphics Card Plus 162.00* 

HERCULES COAIT Carp 135.00* 

HERCULES IN COLOR CARD 279.00* 

PARADISE 4uro 480 149.00* 


IHK PC/10 
MONOCHROME 
SYSTEM 



With 640K. 360K 
Mitsubishi (loopy 
disk drive, rYYono 
graphics adapter. 

1 serial 1 parallel. 
garYte pc^. dock 
calenrter 101 key 
keyboard Phoenix 
CHOS 64303565 
PCrIO w/ColOf Card 84303575 ‘55^= 

PCm w-EGA Cacd'640x480 
ResoluDOn 84303585 


S55900- 







THTT 


■YTiTTTTn’Mwwgrr-a 




•"' THK'* H720-Mono CuaFP .. 


CobtCirO 


EES 

EO 


VIDEO 7 Vega Deiune 
VIDEO 1 Vega VGA 


INTEL 80287 lOMHZ Co-Processor '799M' 

INTEL 80287 eMH2 Co-Processc 235.00* 

INTEL 8087-2 Main Co-Plroces$or 142.00* 

\mL 80387-16 Co-Processor .... 475.00* 

COMPAQ PORT. 386 MODEL 100 >6.799.00* 

COMPAQ PORT. Ill MODEL 40 
W r -r h r 2MB Drive. 4QMB HD. 3.995.00* 
NEC MULTISPEEO EL 

W 640k 2-35 720K Disk Dr 1,459.00* 

NEC MULTISPEEO KO W20M8 2.195.00* 

TOSHIBA T1000 LAPTOP W 512K. 3 5 720K Drive 
MS-DOS Super Twist 739.00* 

TOSHIBA T1200 LAPTOP IV 1MEG 35 720K Dr 
20MB HD MS-DOS Super Twist 2,125.00* 

TOSHIBA T310Q/20UIPTOP IV 64CA 35 720k Dr 
20MB HD MS-DOS Gas Plasma 2.895.00* 

TOSHIBA T3200 W 1MB RAM 40MB HD 
720K DO MS-DOS. 3.440.00* 

TOSHIBA TS100 W2MB RAM. 4QMB HD 

1 44M8 OD DOS. Gas Plasma Scm 3.975.00* 


FAX MACHINES 


NEW! SHARP UX160 w Automatic Document 
Feeder CAU 

SHARP UX-80 Fax Machine 956.00* 

SHARP Fax Paper F020PR6Box of 6 Rolls 22.00* 


• M't’-:uj.3FT 

• ■tic;;;sDFT . 


CURTIS .V Fax Protector 

KENSINGTON Masterpiece ■ 
MACH III Macn lilJoYStick 
PC NETYVORK Printer Cable 
PTI Daiashieid S85 
PTI Datashield SlOO 
OUAORAM Microtaaer Par Par 
FUJI 3 l'2 DS HD Box ol W 


I HF lOf-Nn KeOamt 


79.00* 

93.5Q’ 


125.00* 

Til nn- 
63.00* 
99.00* 
30.25’ 
14.95* 
45.00’ 
52.00* 
11100 * 
45.00* 



CHIPS Selot9 64kil20NSi 
CHIPS Setot92$6ki120NS> 

COMPUTER COVERUP URRY1N6 CASE 


MSP-50 359.00* Trib 224 . 569.00* 

MSP-45 .. 389.00* Trib 124 425.00* 

OISKETHS '531 5-1 4 DSDD 17.50* 


LQ500 CAU LQ1050 CAU 

FX286E CAU tXBOO . , „ CAU 

_ 

HAVES Smartmodem 1200 259.00* 

HATES 1200B mSmartcom 259.00’ 

HATES 34(VGiY 5rnarrcom 389.00* 



an - NEC 



P6 

398.00* 

P7 

. 553.28* 

P2200 

33100* 

P9XL 

. 985.00* 







iWf- '■ 

193+ 

419.00* 

ML294 + 

.. 690.00* 

ML 393 

899.00* 

ML 292 - 

. 349.00* 


1092i 299.00* 1592 ...... 385.00* 

SCOmSHA 

SK-3000 . 329.00’ SP-180AI ... 13100* 
TOSHIBA 

P321SL . 463.00* . 2.395.00* 

P351 SX . 925.00* P341 SL h., 01100* 

HOUSTON INSTRUMENTS All Models CAU 
SUMMAMAPHICS 

Summasketch Plus i i2xW >369.00* 

SUMMA6RAPHICS 

Summasketch ti2x18) 569.00* 


US ROBOTICS HST 9600 590.( 

AST Advantage Premium >270.00* 

AST Six Pack Premium 185.00* 

\HJiL Above Board AT W12BK 012 MB 31100* 
INTEL Above Board w 64k of 2MB 215.00* 
ORCHID Tiny Turbo 286 239.00* 

ORCHID TwinturbO 12 375.00* 


13^ 


mm 




in 


^£3 


IMDEIL Laser Dnve 1 CD-ROM ‘Sm.OO* 
CMS tnt 20MB HD * Ctrt-PS2 269.00* 
CMS Same as Above 1V 4WB 399.00* 
CMS 36ffl( Ext PS2 Floppy 229.00* 
MITSUBISHI 3 r ? FO w 2MB 95.00* 
MITSUeiSHI 360K 1.2 Ht Dr - 85.00* 


tRENT SOFTWARE BEFORE YOU BUY 

Members are eligible to join The NEW PC NETWORK'S 
Bus'ness end Game SoRware Rental Libraries to evaluate 
products (or a (uii 14 days or 30 days to see it they meet 
your needs Just 3S*» OF THE MEMBER WHOLESALE 
PRICE * We feature over 1.000 available titles. 


‘M pricat MMrn mm tvholeewiw gTYd reflect • 3*> 
CMb discount.The NEW PC NETWORK Members 
pay fuil 8*6 ■bw»4R*-wholesaie price, plus sh 4 >> 

pi n q Bid taadiing. Minimum shipping S4(X) per order 
international orders call (or shtpptng 5 r>anclling charges Money 
orders personal and company checks please asow 7 wonting 
days to clear Aii prices subiM to change F>foducts subtect 
to avaitadrirty 


1 -800-621 -S-A-V-E 

In ILLINOIS: 1-312-280-0002 

TECH SUPPORT: 1-312-28CM)280 PCB048 

CUSTOMER SERVICE: 1-31 2-280-1 567 
Fax: 1-312-943-6010 Telex: 510-601-5955 T 




The NEW PC NETWORK 

320 West Ohio, Chicago, Illinois 60610 


CIBCI HH OK B§ I DEB BiBKICE Cl BD 










It's Easy Deciding 

Why to Buy 

CEC Personai Systems... 

It's even Easier 
Deciding Where! 

The CEC Computer Warehouse. We offer 
you ail you could want in a personai 
computer. Our AT's and 386 machines 
offer power, compatibility, technical 
support, service, and great prices! 



Our System 1: Portable AT has 80286-10 
Micro Processor, 80287 Socket. 512KB 
RAM, 360K6 Floppy Drive, 1.2MB Floppy 
Drive, Parallel, Serial Pon(s), 7 Expansion 
Stot(s), 101 Key(s) Keyboard $1449. 



Our System 2; Desktop AT has 80286-12 
Micro Processor, 80287 Socket, 512KB 
RAM, 360KB Floppy Drive, 1.2MB Floppy 
Drive, Monographic/Color Card, Parallel, 
Serial Port(s). 101 Key{s) Keyboard, 

8 Expansion Slot(s). $1550. 



Our System 3: Desktop AT has 80286-10 
Micro Processor, 80287 Socket, 512KB 
RAM, 360KB Floppy Drive, 1.2MB Floppy 
Drive, MonographicColor Card, Parallel, 
Serial Port(s). 101 Key(s} Keyboard, 

8 Expansion Slot(s). $1350 

We design, build, and test for your quali- 
ty assurance. 100%IBM compatible. Com- 
plete software compatibility. Excellent 
service and warranty. Your satisfaction is 
guaranteed! Call us today! 

The Comtrek 
Computer Warehouse 

80 Felton Street 
Waltham, MA 02154 
(617) 449-6988 • (617) 449-3777 

us 1-800-527-6016 
MA 1-800-527-5995 

Mastercard/Visa/American Express Accepted 


INTEL > 

COPROCESSORS . 

8087-2 .... 

$138 ^ 

80287-8 . . . 

$226"^ 

80287-10.. 

$270 > 

80387-16.. 

$438 

80387-20 . . 

$725 


SAVE UP' 
TO 70% 


SINCE 1984 


iMiiiiiiDmieirs mifflir 


PRINTERS 

&CAD 


LOGIMOUSE C7 

& FIRST PUBLISHER 


$97 


VENTURA 
PUBLISHING 1.1 

$459 


MITSUBISHI 
DIAMOND SCAN 

<459 


BOEING 
GRAPH 3D 

M89 


AST 140 

$2298 


SMART MODEM 

2400B & SW 

»159 


WORD 
PERFECT 4.2 

M89 


TOSHIBA 

T1000 

*779 


VEGA DELUXE 
W/VGA 

»178 


PRINTERS . USERS * SCANNERS 


AST TmMLasci^re . . . . CaH 

CWita 120-0 tISI 

180-0 S157 

MSP-1SE CK 

MSP-40 tm 

MSP45 tm 

MSP-SO 091 

MSP-SS t4« 

Premnii 39 MZO 

TrttwM 224 on 

ttcMhiiso on 

User J6l SeriK H ..1180 

JM. CsN 

NEC P-6 on 


3910 3590 Oil 

8810 8850 11838 

PhmmIc I 0 B 0 I-M 2 ... SI 5 S 

i<i 9 ii-M 2 tin 

10921 eio 

1524 »4 

1592 tm 

1595 CM 

3131 090 

3151 MS 

Scanner WO 

tmmm 321 si on 

3(1 SI 040 

351 H MO 

351 C -2 mil 


CITIZEN 


PANASONIC 

MSP-40 


1092I 

$269 


$289 


mtVk ZXk 8007 80287-387 M 


MONITORS • TERMINALS • PANELS 


MicroLink 2400 . 

AaM 1280 w/cartf ... MO 
FWiayTelimlu 
Mulhscan 31 1460 

OelMenL in 

tWKM CM 

LMM Uulliscan . . . . 1490 

OtamondSean tm 

Others Cin 


KCkMisync 630 

UuRisync Phis 6 XL ... CM 


LaserVnw 15/19* .... Cell 

tee. Muiiiscan Cdl 

Tiiw cai 

TKaeMi Wlrascan . . . S440 

VUi*8 ION) CM 

vat CM 

Witt CM 


AuloCad ... 

AtrtoSkeich no 

BoerngGraph 30 116 

Carbon Copy Phis 116 

CPA- lor lohis 123 . . . tl6 

Clippor t36 

copyipc m 

dBaseMPhis 86 

OesqView M 

OralutPhtf tl6 

OrafM 30 UoMor 

i options CM 

OSBKh-UpPtas M 

FastSach Baefcup M 

FuUBak Backup M 

GEM draw Plus t1» 

•GenencCaddSJ) M 

Generic & Del PM 30.. 171 

Generic Options CM 

Harvard Graphics CM 

Harvard Tot PtoiMe--- 86 
LighiingHOSpeo^... 64 

Lotus 123 2 01 t26 

MathCad SI6 

MemoryMale CaN 


SOFTWARE 


. tl6 


NewViewst.l M6 

PageMaker tM 

Paradox 20 66 

PaihMindef no 

Peachlrae 

Accounting H |I6 

PfS First ChoKO tn 

PFS First Publisher . . . M 
PFS ProlessioMiFiie... Iia 
PFS Protissional Plan . . 

PFS ProlessNWil Write 

O&A tIM 

ROaseSysV 66 

SheUaW 

(UPS Manilesll M 

Turbo Basic M 

TurboC M 

HMura PuUtsMe 1.1 . . t46 

VbrsaCad/Kbrarias CM 

VP-Experl (Al) M 

VP-OrapMx M 

VP-Pianner M 

WotdPertoct42 SI6 

Werdftrteci 8 library . . SM 


DIGITIZERS a PLOHERS 


cakMp 104341 mm 

102367 CM 

Otgttuers CM 

£MrSwoel-p600.... 86 
Others CM 


"'imc'^abM on 

Others CM 

O-P PMlers CM 

WM CM 

ML CM 

UnelS 12-12 8» 

IS 12-17 nu 


OMP 41/42 IIM 

DUPSIMP 866 

DMP51/52MP 816 

OMP 52 t2M 12-ttPtus.. 

DMPS6A 6M (8-12 

OMP 61 826 Professional . 

0MPfi2 MM 

MP Options CM 

COMPUTERS 

6T Premium 2B6 TeMMaTKIOO.. 

ModeM« ta« ni0O/T310O 

NEC Mullispoad 11320 Modem H M . 

MNuMd a SIM mxua . . . 

SamMai 266 386 .... CM 


SAMSUNG 

TTL-AMBER 

$79 


DRAFIX 1+ 

»159 


BOARDS t NETWORKS 


ATI EGA Wonder 

VIP Wonder 

Cinirol lyt Amsi .... 

6emSuperEGA 

ilraia Grapmct Phis . . 

tin 
t 2 n 
. CM 
eii 
tl6 

PmMlii AutoSentch 

EGA 46 

VGA 

Mm Iwlins VGA .. 

Color 400 

Ale«BeMA7S(2k... 

.sn 

VMnrvega 

Above Beard 


Dshiie w/VGA .... 

PS/AT 512k 

tsn 

Vega VGA 

NEC GB-1 

1291 


DRIVES • MODEMS • FAX 

Fpeesa 


tae|mcST22S 

360k Drive 

tn 

20»/Card 

Mayes 

. CM 

ST23ea«/Card.. 

MHlMWli AT 40/70 MB 


lavtMnt26i6$W 

HOrive 

86 

2400BBSW 

Midia 


TaMMIc3S*XT/AT 

Tl100/T3in/2181 .. 

Sin 

720k Drive 

PlWiMeFu 

66 

lit a^MiM 

PbawFlii 


Co«mr2400 


lor any phone ext . . 116 

MOUSE 

LsilMiC? Mouse 66 

LooMneuse Bus 6 
pcPamt 64 Mkra 

HELPERS 


LMealCi 

5i2k , 


M.H.I. WAREHOUSE. INC. 

5021 N. 201b Street #10261 
Phoenix. Arizona 65064 
TOLL FREE credit with order 
602-861-10M 

Customer Service 602-BB7-6756 
Customer Service Hours 9-3 14-F 
Hours 6-5 MT M-F 9-2 SAT 


ORCLE 512 ON READER SERVICE CARD 








64K DRAMr.$r9 


256K 


MONITOR STANDS 
I MODEL MS-100 

• TUTS & SWIVELS 

MODEL MS-200 


$12,951 

STURDY PLASTIC CONSTRUCTION I 

S39.95I 


• TILTS ANO SWIVELS • BUILT IN SURGE SUPRESSOR I 
I • BUILT IN POWER STATION INDEPENDENTLY CONTROLS [ 
UP TO S 120 VOLT AC OUTLETS • UL APPROVED | 


NASHUA DISKETTES 

B0KES0F10 S’iDS/ DO SOFT SECTOR 

I S’/a" DS DD360K 

sva" DSHDtzM ^24*^ 4Slvea uwvaa 

DSOD720K <16^3 8ULRQTV50 BULK QTT 2S0 

rsVt" DISKETTE STORAGE FILE $0.95 1 

• HOLDS 70 S' •" FLOPPIES 
I • STURDY. ATTRACTIVE 
SMOKED ACRYLIC CASE 
> COMPLETE WITH HINGED 
DIVIDERS 


MONITORS 
SAMSUNG 
MONOCHROME 

• IBM COMPATIBLE TTL 
INPUT 

• 12" NON GLARE. 

LOW DISTORTION. 

AMBER SCREEN 

• RES 720 K 350 

• SWIVEL BASE 

• 1 YEAR WARRANTY 

$129.95 

I MULTISYNC f 

• ORIGINAL CGA EGA PGA COMPATIBLE MONITOR 
I • AUTO FREQUENCY ADJUSTMENT 

• RESOLUTION AS HIGH AS 800 « 560 


$599.95 


EGA 


$399.95 


• 1S.7S 21 85 KHi SCANNING FREQUENCIES 

« RES 640 I 200 350 • 31fnm DOT PITCH I 

• 14" BLACK MATRIX SCREEN • 16 COLORS FROM 64 


RGB 


$279.95 


VERSION FDR 3'/:" 
FLOPPIES RVRILRBLE 

$9.95 




•COLOR GREEN AMBER SWITCH • RES: 640 n 240 

{ ’RGB IBM COMPATIBLE • 14" NON-GLARE SCREEN 
• .39mm DOT PITCH • CABLE FOR IBM PC INCLUDED 


I MONOCHROME BYSAI 

• IBM COMPATIBLE TTL INPUT 

• 12" NON-GLARE GREEN SCREEN 
L • CABLE FOR IBM PC INCLUDED 


$69.95 


2 WAY SWITCH BOXES 


$39.95 


• CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 

• SERIAL A PARALLEL MODELS AVAILABLE 

• ALL LINES SWITCHED 

^ • GOLD PLATED CONNECTORS A QUALITY SWITCHES 




6' INTERFACE CABLES 

I MEETS FCC REQUIREMENTS lOO^c SHIELDED I 


IBM COMPATIBLE PARALLEL PRINTER 
CENTRONICS (MALE TO FEMALE) 
CENTRONICS (MALE TO MALE) 

IBM COMPATIBLE MODEM CABLE 
R$232 SERIAL (MALE TO FEMALE) 
RS232 SERIAL (MALE TO MALE) 

L COILED KEYBOARD EXTENDER 


49.95 

415.95 

414.95 
47 95 
49 95 
49 95 
47 95 J 


U.S. AND CANADA 


20MB HARDDISK DNACARF^ 


[JOYSTICK M9»‘ 

• SET X-Y AXIS FOR AUTO 
CENTER OR FREE MOVE 
MENT 

• FIRE BUTTON FOR USE 
WITH GAME SOFTWARE 

I • INCLUDES ADAPTOR 
CABLE FOR IBM 







• SAVES SPACE AND REDUCES 
FK>WER CONSUMPTION 

• IDEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

• LEAVES ROOM FOR A HALF 
LENGTH CARD IN ADJACENT 
SLOT 


$349 


SWITCHING POWER SUPPLIES 
I PS- 135 $59.95 


• FOR IBM XT COMPATIBLE 

• ULAPP. 135 WATTS 

• 5V ISA. 12V 4.2A 
5V 5A. 12V SA 

• ONE YEAR WARRANTY 

I PS-150 .VUOUF ^69^5 


P$-200 


$09.95 


• FORIBMATCOMPATIBIE 

• 200 WATTS 

• 5V 22A. 12V BA 
5V 5 A. -12V SA 

• ONE YEAR WARRANTY 


PSA 


$49.95 


• FOR APPLE TYPE SYSTEM 

• SV 6A. 12V 3A 
SV 1A. 12V 1A 

. APPLE CONNECTOR 

I PS-1558 $34.95 

• 75WATTS.ULAPPflOVED 

• BY POWER SYSTEMS 

• -SV 7A 12V 3A 

12V 2SOmA. 5 300mA 



RITEMAN II PRINTER 



• 160 CPS DRAFT. 32 CPS NLQ MODE 

• SUPPORTS EPSON IBN' 

GRAPHICS 

• 9 s 9 DOT MATRIX 

• FRICTION ANO 
PIN FEEDS 

• VARIABLE LINE 
SPACING & PITCH 

IBM COMPATIBLE PRINTER CABLE 
REPLACEMENT RIBBON CARTRIDGE 


$21995 


S9.95 

$7.95 


41256 $095 
150ns 


DISK DRIVES 

SV." SEAGATE HARD DISK DRIVES 

;T-22S half HEIGHT 20MB 65ms $259 I 

;T-238 half height 30MB 65ms |RLL) $299 

>T 251 HALF HEIGHT 40MB 40ms $469 

iT-277 HALF HEIGHT 60MB 40ms (RLL) $649 [ 

;T 4038 FULL HEIGHT 30MB 40ms $559 I 

>T 4096 FULL HEIGHT 80MB 2Bms $895] 

V2 HEIGHT FLOPPY DISK DRIVES 

>' > ' TEAC FO-55B os DO 360K $99 95 I 

>'4"TEAC FD-55F DS QUAD 720K $119.95 

>'*'*TEACFD-SSGOS HD 1 2M $12995 

FUJITSU M2551A DS DO 360K $89.95 

>'•" FUJITSU M2553K DS HO 1 2M $119.95 

DS DO 360K $69.95 

OS HD 1.2M $109.95 

I’ MITSUBISHI DS DO (AT OR XT) $129.95] 

DISK DRIVE ACCESSORIES 

> HT MOUNTING HARDWARE FOR IBM $2.95 j 
I MOUNTING RAILS FOR IBM AT $4.95 

I y POWER CABLE FOR S' •" FDDs $2.95 

•" FDD POWER CONNECTORS $1.19 j 

DRIVE ENCLOSURES 
WITH POWER SUPPLIES 

I CAB 2SVS DUAL SLIMLINE FOR S’/' $49.95 I 

CAB-1FH5 FULL HEIGHT FOR S' . ' $69.95 

CAB-2SV8 DUAL SLIMLINE FOR 8 ' $209 95 

L CAB-2FH8 DUAL FULL HEIGHT FOR 8" $219.95 J 


EASYDATA MODEMS 

All models feature auto-dial answer redial on busy, 
power up sell test, louchioneorpulsedialing. buili-in I 
speaker. Hayes and Bell Systems 103 4 212A com- 
patible. lull or hall duplex. PC Talk III Communica- \ 
lions software with internal models and more. 


INTERNAL 


12H 

1200 BAUD Vz CARD 

$69.95 

24B 

2400 BAUD FULL CARD 

$179.95 


EXTERNAL 



'NO SOFTWARE INCLUDED) 


12D 

1200 BAUD 

$119.95 

240 

2400 BAUD 

$219.95 


COMPUTER CASES 

Aitractive. sturdy steel cases lit the popular sized I 
motherboards and include speakers, facep'ates. \ 
expansion slots and all necessary hardware. 





^ I 


XT STYLE FLIP-TOP $34.95 1 

XT STYLE SLIDE-TOP $39.95 

AT STYLE SLIDE-TOP $89.95 

• FRONT PANEL KEYLOCK AND LED INDICATORS 

JR. AT STYLE FLIP-TOP $149.95 

• INCLUDES 180 WATT POWER SUPPLY I 

• FRONT PANEL KEYLOCK AND LEO INDICATORS J 


Toll Free 800-538-5000 • (408) 866-6200 
FAX (408) 378-8927 • Telex 171-110 


. Bascom Ave. in San Jose, (408) 947-8881 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum onlef $10.m. For shipping and handNng include $2.50 lor UPS 
f Ground and S3.S0 lor UPS Air. Otderx over 1 lb. and foreign orders may require adcWonal 

a dilpping chargee— plaaae contact our Saiee Department for tie amounL CA re s ide nte 
muM Indude a ppii ca bi e tales tax. All merchandise is warranted lor 90 days unless 
I otherw ise stated. Prices are sub^ to change wtihoul notice. We are not responaibte for 
t typographicai errors. We re s erve the right to limil quantities and to sutMtItote manutac- 
turer. AX merchandise tubbed to prior sate. A tul copy of our terms It avaNabto upon 
request Items pi ct ured may only be representative. 


COPYRIGHT 1988 JOR MICRODEViCES 




ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 


INTERFACE CARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 


l( 

•■1 


DISPLAY CARDS 

I MCT-MGP monochrome graphics $5989 

T»U£ HERCULiS COMPA TiBiL'Tv SUPPORTS tOTuS 

• SOFTWARE DRIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN 

ON A MONOCHROME MONITOR • PARALLEL PRINTER PORT 

I MCT'EBAe'^HANCED graphics A0APT0R$14989 

*00', IBM COMPA TiBlE PASSES IBM EGA OiAGNOSTiCS 

• 2SeK OF VIDEO RAM ALLOWS S40 i 3S0 IN 16 OF 64 COLORS 

• COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS 


MCT-CB COLOR GRAPHICS ADAPTOR 


$4095 


COMP4 TiBLE VYITm iBM COLOR GRAPHICS STANDARDS 

• SHORT SLOT SUPPORTS RGB. COLOR & COMPOSITE MONOCHROME 

• 640 320 I 200 RESOLUTION. UOHT PEN INTERFACE 

I .... . MULTIFUNCTIDN cards 

I MCT*MF MULTIFUNCTION $7995 

ALL THE FEATURES Of 6 PACK AT HALF THE PRICE 

• 0-3S4K DYNAMIC RAM USING 4164i 

• SERIAL PARALLEL GAME PORTS. CLOCK CALENDAR 


MCT-MGMID MONOGRAPHICS I/O $11995 |MCT-ATMB 


total system control from a Single slot 

• 2 FLOPPY CONT. SERIAL PARALLEL GAME PORT. CLOCK CAL 

• RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR 


MCT-MID 


MULTI I/O FLOPPY 


A PERFEC T COMPANION FOR OUR MO ThERBOARDS 

I • SERIAL PARALLEL GAME PORT. CLOCK CALENDAR 
* SUPPORTS UP TO 2 3eOK FLOPPIES. 720K WITH DOS 3.2 
MIO-SERIAL 2nd SERIAL PORT 


$7995 


MCMD 


MULTI I/O CARD 


$5995 


USE WITH MCT FhFORA minimum of slots used 

• SERIAL PORT. CLOCK CALENDAR WITH A BATTERY BACK UP 

• PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR LPT2 

lO-SERIAL 2nd SERIAL PORT *15* 


V 2 HEIGHT HARD DISKDRIVES 


S’ Seagate 


Vz HT HARD DISK SYSTEMS 


40 MB ^469 20 MB ^209 
GO MB ^049 30 MB ^329 


Drives are Seagafe models ST-251 <40 MB} & 
ST-277 <60 MB RLL}5'.' half heights 
FAST 40ms access lime' 


Systems include Seagate ' .-height hard drive. 

drive controller, cables & instructions. All 
drives are pre-tested & warranted for 1 > 


MCT-ATMF AT MULTIFUNCTION 


ADOS UP TO 3 MEGABYTES OF RAM TO The A 

• USER EXPANDABLE TO I S MB OF MEMORY (ZERO K INSTALLED) 

• INCLUDES SERIAL PORT AND PARALLEL PORT 

ATMF-SERIAL 2nd SERIAL PORT •24» 

MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) 


MCTATID 


AT MULTI I/O 


S 5995 


USE with MCT A TFH FOR A MINIMUM OF SLOTS USED 

• SERIAL PARALLEL AND GAME PORTS 

• USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

ATIO-SERIAL 2nd SERIAL PORT •24*' 

MEMDRY CARDS 

I MCT-RAM 576K RAM CARO $5995 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

• USER SELECTABLE CONFIGURATION AMOUNTS UP TO S76K USING 
64K a 2S6K RAM CHIPS (ZERO K INSTAUEO) 

I MCT-EMS EXPANDED MEMORY CARD $12995 

2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY FOR XT 

• CONFORMS TO LOTUS INTEL EMS • USER EXPANDABLE TO 2 MB 

• EXPANDED CONVENTIONAL MEMORY. RAMDISK AND SPOOLER 

AACT-ATEMS AT VERSION *139“ 

DRIVE CONTROLLERS 
I MCT-FDC floppy disk controller $2995 

QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 

• INTERFACES UP TO 4 FDD* TO AN IBM PC OR COMPATIBLE 

• SUPPORTS BOTH OS DO AND D8 OO WITH DOS 3.2 


MCT-HDC HARD DISK CONTROLLER 


$7995 


MO CONTROL FOR WHA T OTHERS CHARGE FOR FLOPPY CONTROL 

• SUPPORTS 16 DRIVE SIZES INCLUDING 5. 10. 20. 30 6 40 MB 

• DIVIDE 1 LARGE DRIVE INTO 2 SMALLER. LOGICAL DRIVES 

I MCT‘FOC'1 .2 FLOPPY CONTROLLER $999$ 

400 Yf flS4 TILITY 6 C4P4C/rY TO YOUR XT 

• SUPPORTS 2 DRIVES. BOTH MAY BE 360K OR 1.2 MEG 

• ALLOWS DATA TO FLOW FREELY FROM XT* TO AT* 

I MCT-FH FLOPPY/HARD CONTROLLER $13995 

SYSTEM STARVED FOR SLOTS’ SATISFY IT WITH THIS TIMELY DESIGN 

• INTERFACESUPTO2FOD«a2H0O*.CABLING FOR 2 FDD* S 1 HOD 

• SUPPORTS BOTH OS DO 6 08 QO WITH DOS 3.2 

I MCT-KTFH AT FLOPPY/HARO CONTROLLER $ 1 49^9 

FLOPPY HARO ERSK CONTROL IN A TRUE A T DESIGN 

• SUPPORTS UP TO 2 360K 720K 1.2MB FOD* 

AS WEU AS 2 HOD* USING STANDARD CONTROL TABLES 


IBM COMPATIBLE 
MOTHERBOARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 

MOT-TURBO TURBO 4.77/8 MHz $9995 

• 4.77 OR 8 MHt OPERATION WITH 8088 2 6 OPTIONAL 
8087 2 CO PROCESSOR 

• FRONT PANEL LEO SPEED INDICATOR AND RESET 
SWITCH SET SUPPORTED 

CHOICE OF NORMAL TURBO MODE OR SOFTWARE SELECT 
PROCESSOR SPEED 

MCT-XTMB STAN9ARD MOTHERBOARD <B7*s 


80286 6/8 MHz 


8 SLOT (2 EIGHT BIT. 6 SIXTEEN BIT) AT MOTHERBOARD 
HARDWARE SELECTION OF 6 OR 8 MH< 

1 WAIT STATE 

KEYLOCK SUPPORTED. RESET SWITCH. FRONT PANEL LED 
INDICATOR 

SOCKETS FOR 1 MB OF RAM AND 80287 
BATTERY BACKED CLOCK 


MCT-BATMB 


MINI 80286 


$39995 


REPLACEMENT BOARD FOR XT STYLE CHASSIS 
OPERATE AT 6 lOMHtWITH UP TO 1MB ON BOARD 
MEMORY (ZERO K INSTALLED) 

SOCKET FOR 80287 MATH CO PORCESSOR 
BATTERY BACKED CLOCK 

• 8 SLOTS: 2 EIGHT BIT. 6 SIXTEEN BIT 

• USES CHIPS a TECHNOLOGY CHIP SET FOR RELIABILITY 
AND SMALL SIZE 


IBM COMPATIBLE 
KEYBOARDS 

FULL ONE YEAR WARRANTY 


rVi 


$37995 MCT-5339 

4*4 V •IBM ENHANCED 


$79«s 


IBM ENHANCED STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• LEO INDICATORS 

• AUTO REPEAT FEATURE 

• SEPARATE CURSOR PAD 


MCT-5060 


$59» 


' IBM AT STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• LED INDICATORS 

• AUTO REPEAT FEATURE 

MCT-5150 XT STYLE LAYOUT *49“ I 
MCT-51S1 KBS16-. “ EQUIV 


$13995 


WHY BUY A SYSTEM FROM JDR? 

• BUILD IT YOURSELF INO SIVEl • MOST OROERS SHIPPED IN 24 HOURS 

> MONET B4CX BUIRMTEE (4SR FOR OETIILS) • QUiUH COMPOHENTS INO COMPETITIVE PRICES 

• LUIN IBOUT THE INNEI MORKINBS OF I COMPUTER • TOLL FKE TECH SUPPORT IN THE U.1 4HD CIN4DI 
F YOU UN ISSEMILE I SYSTEM IN IBOUT 2 HOURS WITH R SCREWDRIVER I OUR EMT-TO-FOILOW INSTRUCTIONS 


BUILD YOUR OWN 
256K XT COMPATIBLE 

MOTHERBOARD 

* 256K OF MEMORY 
r 135 WATT POWER SUPPLY 
^ FLIP-TOP CASE 

' XT STYLE KEYBOARD 
' 360K FLOPPY DRIVE 

* DRIVE CONTROLLER 

' MONOCHROME MONITOR 
> GRAPHICS ADAPTOR 

FOR ONLY $49015 

ANYONE CAN BUILD A SYSTEM IN ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FOLLOW INSTRUCTIONS! 



DEVELOPMENT TOOLS 

FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPROM PROGRAMMER $12995 

PROGRAMS 27». 4 27».. EPROMS UP TO 22512 

SUPPORTS VARIOUS PROGRAMMING FORMATS 
AND VOLTAGES 

SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

REAO. WRITE. COPY. ERASE CHECK AND VERIFY 
SOFTWARE FOR HEX AND INTEL HEX FORMATS 

MCT-EPIIOM-4 4BINPB0flUHMEI >189*» 
MCT-EPROM‘10 lOBiNBPMBBIMMER >290*5 

MCT-PRL PAL PROGRAMMER $29995 
MCT-MP PROCESSOR PROG. $19995 


iiiliiiilii 



PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! COPYRIGHT 1988 JDR MICRODEVICES 


CIRCLE 108 ON READER SERVICE CARD 




COMPUTER DISCOUNT WAREHOUSE' 



AKT The light choice 

noo w/MOK 1 Drtvt tMIlO 

6300 W/I40K 2 Orfvn f»Ml 

1300 V/640K 1 Roppy, 20 Mtp .111046 
6300 W/640N 1 Roppy. 30 Mog .1167.70 
6300 W/640K 1 Roppy. 40 Mog .141040 
. 6312/6368 WG8 OUi 


TOSHIBA 

1100 nm 61616.10 

3100 «/20 Hog 606640 


1200 663746 

3200 6MCIAL0UY 

6100 UnilOOIL 



WHY PAY 
RETAIL? 

/(Mody Setts 
for Less 



CALL FOR LOWEST CUSTOM QUOTES 


p^(AR^m 

P066 (XT Turbo) 640K. 1 Floppy. DOS 6 
6W-3^c, Oorisl/Porallel. Color/Monxhromo 

Adaptor 6 Koyboard tOM.04 

VT266|ATCoiopotftto) 8 MH 2 , 0 Walt Stato. 

640K t.2M Floppy, Sortal/Parallol. F/H , 

Cofitrodor, Koyboard 8160646 

SAMSUNG »«C tn MHl. S12K, I SIM WK, 
, Monognplika board, DOS, Koyboard 

® l $400. 1 Roppy $749.H 

SW, 20 Mtt 9*1.95 

I S.S00. 40 M.g 1117.92 

MIC IT CmhUSI. V 19 MHl. ■ »•*>. 
S/P/C. Monographici Board. DOS, KaybMrd 

S-500. 1.2M Floppy $1096.45 

S-SOO, 20 Meg 1401.60 

S-500 . 40 Mpi^. 1624.45 



HARDWARE, SOFTWARE & PERIPHERALS AT WSCOWf PRICES 




1401 80 S1S70.7D MOL 170 $264146 

MOL 90 167615 MOL 300 3360.40 



WYSE 

MDL 2100 $1662.50 MOL 2214 ... . $116630 

MOL 2112 1B6620 MOL 3216 205045 

IBM P82 

MOL 36 2 dr ..$127121 MOL 60 40 Meg ..NEW 
MOL 30; 20 Meg. 172617 MOL 60 70 Mog .LOWER 
MOL 60 40 Meg . .I6M 
MOL 80 70 Meg .PRICES 

dSMMMff** 

Doskpro 286. Model 1 $213845 

0eskprD 286. 40 Meg 252116 

Oeskpro 286. 70 Meg 264420 

Oeokpro 386. 40 Meg 461246 

Oeskpro 386i Model^ 20 MHz 6S7&30 

Oeskpto 380 Model 130 20 MHz 766U2 

Oeskpro 386. Model 300 20 MHz 618120 


ill. bail'. 

^'iii.’Aaii^' 


MCKAJIO Kll 

pm (XT Tbrbd) 640K, 1 Roppy. DOS. 

S/P/O, Monitor 8 Keyboard $66164 

SeSS^ftiKzVb '^I S^*** 

1.2M Rom. S/PVC F/H Com & Keyboard 129138 

VT286^Meo 157151 

VT266w/40Meo 1724.18 

TOSHIBA 

mn 

13200 . . .SPEOAL iUY T5100. . . .NEW MODEL 

hfEx: 

NEC MuRtspeed $134184 

NEC Multtspeed EL 14N.7I 

NEC Murospeed HO w/20 Meg 231177 

NEC Powermate 2. 40 Meg NEW 

NEC Powermate 2. 66 Meg LOWER 

" ...NEC 

PRICES 

Z-183 ALL ZENITH MODELS 

M81 20 Meg IN SIOCK 

Z-m CALL FOR PRICE 

Other Computers Available Upon Request 


ncu mwermsie i, «u wm 

NEC Powermate 2. 66 .... 

NEC Powermate 386. 66 Meg . . . 
NEC Power mate 130 Meg . 


•citizen 

1200 $159.55 MSP40 $36146 

124 485.10 MSP45 44120 

1800 178.85 MSP50 37544 

iIggIM l>y Kodak 

tSW/SOO n*9l7/«79.17 

EPSON 

» m ^ 

rate. ... .FOR 6EST L08S0 MODELS 

FX^ PRici mim. IN 

Cali for Aeceosorlot IS 2560 stock 

IBM 

Pro Printer II . .$447.95 QiMtwnter HI. .$134182 

SEC 

Color P6 $S31M Color P7 $66112 

P6 80COI 43122 P7 138 col 66136 

P»L m.75 PSKL 163170 

PM* 3*45$ 8850 164179 

3550 71112 CAU FOR ACCESSORtES 

oigcMiA: 

Okimate 20 . . . $122.74 ML 182P $23246 

ML1B2S 27178 UL192^s...»m 

ML 193 Plus... 45148 Ml 2» Pfoa . J7744 

ML»iPhjs...511« ML 294 747.16 

Ml m Mild LASEFILINE 6 .122136 

MNASONIC 

MW $179.M M61I $21145 

10921 33128 1592 43144 

1595 iSkAS 3131 27442 

3151 46842 1524 97116 

TOSHIBA 

P321SL $49445 P351 2 Color $1199.95 

P341SL 634.17 P351SX ' ' 


lLUHHI 

AST Turbo Laser/EL $149145 



NEC LC850/LC860 IN STOCK 

NEC LC890 PosiSCr'DI . 


1/2 henht floppy drive $6100 

MINISCKBE 20 Meg 1/2 height w/cont. .32114 

SEAGATE 30 Meg 1/2 height w/RLL 30172 

SEAGATE 40 Meg 1/2 height 43240 

m 

GENOA 12$ Meg ml. tape 99665 

im 


MOUNTAIN 4440 M 36646 

MOUNTAIN 4440 ext 547.7S 


SANTA CLARA Diskless WorksUtion . . . .$64146 
MOFTWAlie A STARTCR KITS 

WESTERN OfGITAL 3 Node LAN kit 

w/Westem (taital software $72134 

Entry-level 286 &rter Kit. 4 Users 59156 

Entryle^ 286 Starter Kit, 8 Users SMfE 

NIMU 286 Software w/Keycard 156106 

NOVELL SR Netware Level f 214646 

NOVEU SR Netware Level II V2.1 275740 

Nondedicated Netware Software 266 
w/K^rd 156109 

intmface cards 

ARCNET PC110 LANBoard $19127 

AFtCNR PC210 LANBoard 26U0 

RHERNR tnterface Connector 34146 

RHERNET Plus Board (for 286} 76174 

G-NR mterlaca Card w/cabie 26152 

WESTERN DIGITAL Ethernet Cards 261M 

ACCBSSORIES 

ARCNR Passive Hub $8540 , 

AFCNR Aetna Hub $34.90 ; 

Ethernet Terminators 37.56 1 

AO SalM Pe^ m Revei Meed aid authorized. 
CiK COW lir afi yeer Netww U i l lg deeie $ Software. ' 


VGA A EGA MONITORS . 

COMPAQ VGA monitor $54lll 

LOGITECH EGA Monitor 47176 

NEC Multisync 11 16171 

NEC Multisync PLUS 10111 

NEC Multis^ XL 19 inch 167141 

PGS HX-12E Hi-Resolution RGB 46132 

SONY Multiscan 63129 

mm^^. m 

VGA DISPLAY CARDS 

AST VGA $31150 

ATI VGA VIP M7.Z4 

GENOA VGA SAVE 

PARADISE VGA 297.68 

OUADRAM ULTRA VGA 29940 

ORCHID VGA 27114 

VlDEO-7 VGA 314.15 

GENOA Saper EGA Hl-Rcs 106 i 666 234.46 

LOGITECH EGA Card w/ mouse 217.11 

EVE lii'ililxSfrr*** 

HAVES 1200 299J0 

mm- ^sia 

HAVES 24091 379.U 

IRMA 3278/79 Cminer 996.17 

TOSHIBA 1200 Biud 274.73 

us ROBOTICS 24006 199.70 

mm 


rmrrr. 


MMISCnBESOt 
PUTS 0EVEL0PMEN1 40 Meg . 




if«W 

56140 

...71160 


PRIAM 40 Meg hard disk .. . 


•IJM! 

I6U6 

laia 


UlCOMP 


::W 18^. --ml 


“SOPWI 

$37630 


LMMASIjlTCH 


iminiKsm- 

HP7440A . $96840 

HP7475A . 1417.44 

HP7550.. .292646 

HP757D 3931.20 

HP SCANJET. . SAVE 


SE/VjATE 4038 30 Meg hard disk 46140 

SENMTE 4063 40 Meg hard disk 96161 

SE/vyCE 4066 80 Meg hard disk 73156 

360K floppy drive 11112 


MOST ORDERS SHIPPED 
WITHIN 48 HDURS. 


— HWSreR — 

INSTRUMENTS 

HI DMP-42 
HI DMP-S2 
HI DMP-52MP 
HI DMP-56A 
HI OMP-61 
HI DMP-62 

“m — 


5X77 

From Here to Anywhere In 18 Seconds 
BELL OFFICE Faxlioe $137152 
' PANASONIC KX F115 145346 



1 SHARP FO-500 173195 

[TOSHIBA 3010 ... . 1314.44 




CDW^** color card w/p S 99.00 

CDMP' monographics card w/p . . . . 9100 

Msras 

HERCULES monographics plus w/p . 17944 

/■JBT Monochrome Monitor SIOIAII 



18146 
187.90 

PACKARD BELL Green ot Amber 8195 

TAXAN 123 Green/ 124 Amber . . .fliso/ 

ATSr Color Monitor $543,69 

AMOEK color 6007/ 742 849.24/^ « 

IBM PS2 8512 Color 42140 


ff9ece PfM 

KEYTRONICS 5151 IBM or AJ&T 14195 

KEYTRONICS 101 10156 

QUAORAM Micro Fazers 14140 

Cable 10 Jwitpnics) 6 n um 




COMPAQ monochrome monitor . 
IBM PS2 8503 


PGS HX-12 Plus .... ^ 417,15 

TAXAN 850/726 419.90/29940 


PERMA POWER 6 OuOet Surge Supp . . $2140 
TRIPPLITE 

BC-450 $41178 LC-1200 $13185 

BC-1200 ... 74845 LC-1800 ... 181 75 

4 0utiel 44.25 

DATASHIELO 

500 wan. SS6045 1200 Wan ....$994.7$ 

600 Wan. .63840 6 Outlet Surge .2745 


Version.... $i(^^ 

'LOGITECH Loamouse C7 w/pubiisher . .12185 

MICROSOFT Bouse (Bus Version) 11134 

iMiCROSOFT Mouse jSenal Version) 131.26 

IMOUSE SYSTEMS 


Call CDW^ for custom quotes 
on products not listed. 






rSTEMS (Serial Version) 9156 

fSTFMS Vlt^T 16177 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


m 


•R Cm CWIM n W 9lWMM #• *K 


Nationwide Toll Free 

1800 ) 23 d -4426 


In Illinois 

(312) 498-1426 


(3121 


FAX 

291-1737 


HIGH VOLUME 
BIDS INVITED 
730 AnttNKiy TV»il 
Norttibiooh. IL 60062 
FAX-A^iO (312) 291-1737 


B428 











WHOLESALE PRICE TO PUBLIC! 


PINECOM IOMH2 TURBO XT’ COMPLETE SYSTEM 

• 256K RAM on board (Exp. to 640K) 

• 1 SOW power supply (ready for 2 nx>re hard disks) 

• Mini AT case w/LEO. keylock & reset button 

• one 360K floppy disk drive w/controlter 

• AT style keyboard (84 keys) 

• 8088*2 microprocessor 

• 6 IBM I/O slots 

• TTL amber monitor 

• Monochrome graphic card wjpnnter port 

• * Add $200 for RGB color system 

• * Add $450 for EGA system 



Fully Assembled & Tested 
1 Year Parts & Labor Warranty . 


$49900 


PINECOM ‘AT’ 286 COMPUTER 

512K RAM (Exp. to 1 MG on board) 
1 .2M floppy disk drive w/controller 
6/1 0 MHz clock selectable 
80286-10 CPU 
220W power supply 

• AT style keyboard (84 keys) 

• Clock calendar w/battery backup 

CIRCLE 255 ON READER SERVICE CARD 



Fully Assembled & Tested 
1 Year Parts & Labor Warranty 

*The Land Mark Speed Test. Landmark Software Inc. 


$799.00 

' Doi/'cc ADC •im.icr'T m 


pinecom 


CO 

>- 

CO 

CO 

oo 

CO 


PINE COMPUTER INC. 

9690 TELSTAR AVENUE. EL MONTE. CA 91731 
STORE HOURS: MON - SAT 9:00 AM - 6:00 PM 

PHONE ORDERS WELCOME (818) 575-1882 


< 


A I rurd iJtsfcs are torrnatted 10 specrticai^ 

”Ask us about printers** 

SEAGATE ST'2^20MGttard disk w/corffQUer(6Sim) . 

SEAGATE ST-236 30MG bard disk w/controHer (6Srn$) 

SEAGATE ST-4038 30MG bard disk tor AT (38ms) 

SEAGATE ST-2S1 40MG bard disk (40fns) 

SEAGATE ST-4096 80MG bard disk (2ants) 

720 3'<^ floppy disk drive (instalauon available) 
Color graphic card w/prmter port 
Monochrome graphic card w/pnnter port 
EGA card w/prmter port 
EGA Wonder card 
1 2* monochrome monitor 
12*1131 screen monochrome monitor 
1 4 * monochrome monitor 
14' RGB color monitor 
14' EGA monflor. 

NEC Muttisync EGA monAor 
Copy II PC option board (copies mprot software) 
Logitech sertai mouse w/software 
4senalport cardforAT(MS-400-AT) 

4 serial port card for )(T (MS-4(X)-XT) 

300/1200 baud internal modem (short card) 
30G'1200 baud external modem (Mitsuba) 

EPSON FX-86E 240cbS dot matnx 80 col NLQ 
EPSON FX-286E 240cp$ dot matrix 132 col NLQ 
EPSONLO-1000180cp$24pin132col NLQ 
OKIOATA ML-182 120cps dot matrix 80 Cd . NLQ 
0KI0ATAML-192200cpsdotmatnx80col NLQ 
OKIOATAML-193200cps dot matnx 132 col NLQ 
CITIZEN 1800 ISOcps dot matnx 80 cd NLQ 
NEC V-20 chip 

Upgrade kit lor your PC/XT to 640K mam memory 


SPECIAL 
SALE PRICES 


^ 

*5 13 "I 

2 5 E 

to S 

lif 

S • ? 

g o I 

• Si 


iff 

Ip • 

1^1 
«£ o ^ 
(O S S 

52^ 



S279.00 I 

319.00 I 

515.00 I 

420.00 I 

820.00 I 

135.M I 

60.00 

60.00 I 

160.00 I 

220.00 I 

80.00 I 

95.00 I 
120.00 

269.00 

360.00 I 

580.00 

85.00 

89.00 

125.00 

85.00 

85.00 

125.00 
36000 

495.00 

670.00 

245.00 

366.00 . 

529.00 

210.00 

20.00 
145.00 


TERMS; VISA or Mastercard accepted. COO order 
on Cashiers Check only Check shipping charges when 
ordering 3°o surcharge for ail credit card purchases 

TELEX: 5106017376 PINECOM 
FAX 818-575-1897 


MICROCOM 


9600 + 



MNP. ERROR CORR. 

^y$699 

Both new & refurtx Full war- 
ranty. Special quantity and 
term commitment arrarige- 
ments available. 


iiitobotics 


2400 BAUD 
MODEMS 

• Hayes compiftible 

• 300, 1200, 2400 Baud 

• Auto dial/answer 

• US made. 2 yr. warr. 

LOWEST PRICES 
AVAILABLE 

$149 


FAX 

ON-A-CARD 

FuNy automded FAX now to 
any Group III FAX machine. 
Unattended background 
operation. Sertd scanned. 
ASCII, or word processed 
files. Use any laser or dot 
matrix printer for output. 

$289 

NOW, VOICE-MAIL 
FOR YOUR PC ALSO 


LAN $599 


SAVE OVER 50% NOW* 

• NOVELL COMPATIBLE 

• SOFTWARE INCLUDED 

• TWISTED PAIR/COAX/RJ11 

• IBM NETBIOS COMPAT. 

• COMM PORT SHARING 

• UP TO 255 NODES MAX 

• FULLY EXPANDABLE 

* LIMITED TO FIRST ISO SETS SOLD 



NOVELL 


BEST PRICES ANYWHERE! 


30 MB 
HARD DISK 

286 

• Intel 80286 Processor 

• 80287 Co-Processor Slot 

• 30 MB Seagate H/D 

• VQA/EGA Graphics Card 

• Novell, IBM, & OS/2 
Compabbie System 


VGA 



Mbur Choice of 
Optional Monitors 



Quad 386 XT 

Upgrades XT to 386 per- 
formance. B0386-16MHZ 
proc e ssor. Easy to install. 

$699 

2a6Upgrad«»399 


THIS MONTH’S 
SPECIALS 

• 2400 BAUD LAPTOP MODEMS NOW >279 

• EXTERNAL TAPE BACKUP UNIT *389 

• TOSHIBA 2 MB 3Vi IN. FLOPPY >139 

• 130 MB/28 MS HARO DISK & CONT. >999 

• GENOA PLUS EGA & GEM SOFTWARE >199 


HUNDREDS OF OTHER TOP NAME PRODUCTS 
AVAIUBLE ON OUR 24-HR BBS DATA UNE 
(805) 6500193 (8/1 /N) 


a 1 ■ I Air BRAND NAMES FOR MUCH LESS! 

llitinML (805)6504)188 


Tsr 


ISTORE 

■ IlL 


ORCLE 175 ON READER SERVICE CARD 


Ask About 
BBS Software 














HARDWARE- 


— COMPUTCRS- 

ACER386 
ACT Premium 
MITACJaofAT 
NEC Muitispeed 
ShorpLoptop 
TosPibo Loptops 


CALL 

CALL 

OU 

CAU 

CALL 

CALL 


— DRIVES/TAPE — 

Seogoie 20UB Kit 279 

Seo^ 30MB Kit 325 

Seagate CT2S I 28MS 469 

Ptus Honjcord 40 699 

BemouHIBoxll CALL 

ArcPiveXLAOMBTape 309 


OTHER HARDWARE 

Hoy«s Modems CALL 
Procticai Moderns 
ACT TurDoscpn 
Pnnceton Sconner 
Kurto Digitizers 
SiATfnosketcP Plus 
Rolond Plotters 
Sweet P600 
ASTTurtwvision 
Mognovcut Monitors 
NEC Multisync II 
Pnnceton uitrosync 
SOW MONITORS 


CALL 

1349 

749 

CALL 

399 

CALL 

689 

1469 

CALL 

CALL 

559 

CALL 


PRINTERS- 

AST TurtM Loser 
Otizen 1200 
Citizen MSP40 
Digorix 150P 
EPSON All Models. 

NEC P2200 , 

NECLC890 
Pvxjsonic 1091 . 
Ponosomc 1695 
Prosonc 4450 Loser 
Toshitx) 351 

BOARDS - 

Autoswilcn EGA 480 
Porodise \/GA+ 

EGA Wonder 
ATI VIP 

Genoa Super Hi Res 
VegoVGA 
384K Rom Cord 
AdvontogePrem 51 2K 
Adiipnioge/2 
Rampoge/2 
SwPohPrOTium 
Ato« Board 286 
AST Hot Shot/286 
Moch 20Turt» 

Jet 386 

Inboard 386 PC 
In Boord 386 AT 


-SOFTWARE- 


— ACCOUNTING SPREADSHEETS — 


Acc Poc Eosy 
BPt Aooiunting 
CompteteBus Acing 
CMC EZ Accounting 
NewVl^ 

Open Systems 
HowoRJson Tax Prep 
TurtrotOK 

DATABASE - 

Dolo Perfect 
ffioseMPtus 
oen. 

FoxBose-i- 

RopidFile 

Reflex 

Porodox 20 
Q&A 

GRAPHICS 

Byline 
Poge Moker 
PFS Fust Publisher 
Venturo 
Auto Sketch 
Boeing Graph 
Design Cod or 3D 
Oiogi^/2000 
Draw Applause 
EGA Point V2005 
Fontosy 
Generic Cod 
Graph-n-the-Box 
Horvord Grryihics 
Or Halo It w/Mouse 
Felix 

Monoger Mouse 
Mcroson Mouse 


57 Boeing Cole 
165 Fromework II 
159 Lotus/S^nphony 
60 Mcrosott Excel 
CALL Quomo 


205 

CALL 

CALL 

319 

125 


WORD PROCESSING 

CALL 


Microsoll Word 4 
^ Mcrosott Works 
MuitimoteAdvontogeii 
265 PFS First Choice 
CALL PFS Pro Write 
89 Wordstar 2000+ rel 3 
216 Wordstar Pro 
179 Word Perfect 

,8| UTILITIES- 

^ Quick Bosic/C 
^ Turbo ftJSCOl/Bosic/C 
— Desqview 20 
195 Windows 
CALL Windows 386 
61 Brooklyn Bndge 
CALL DesHmk 

54 OSBockup + 

205 Eureko 

165 Gopher 
259 Lr^imk 
275 Mace Utilities 
53 Metro 
42 Mirror II 

55 Norton Guides 

59 Norton Utilities Adv 
285 SQZPlus 
69 PC Toots Deluxe 
135 XtreePro 
91 Sfofgraphtcs 
105 Super Proyect Expert 


800 - 662-2686 orders only 
for Co. Order s. Tech Support, 415 - 668-9350 
Call or Write for Free Catalog 

PAYMENT: Vito, MasterCard. Coshters.Checks. Per- 
sonal Check! with hold. QuoHHed PO.'s. CA orders 
odd soles tax. SOFTWARE SHIPPING- UPS 9round-2% 
of order. $5 min. UPS Blue-3% of order, $7 min. 
HARDWARE — Coil for chorges. DEFECTS; Reploced or 
repaired ot our option. RETURNS: Su&)ect to restock 
fee. 

All Products New with full worronhes 

Price A OtfoHobiMy subfecl to chonge wtthout riollce. 



CQMPANYl 

5B4 CASTRO ST., SUITE 467 SAN FRANCISCO, CA 941 14 


EPS0N*NEC 



Fun line of Accessories: 

Ribbons, Cut-sheet Feeders and Tractors 


MODEL 

EPSON 

PRICE 

MODEL 

NEC 

PRICE 

LX-800 

9-PIN 80 COL. 

CALL 

P220 

NEW MODEL 

CAU 

FX-86E 

9PIN 80COL. .. 

CAa 

P660 

24-PIN 80 COL. 

$435 

FX-286E 

9-PIN 136 COL. . 

CAa 

P760 

244>tN 136 COL. 

$599 

EX-800 

9-PIN 80 COL. 

CAU 

CP660 

COLOR 80 ca. . 

$519 

EX-1000 

9^IN 136 COL. 

$465 

CP760 

COLOR 136 COL . 

$889 

LO-500 

24-PIN 80 COL. 

CAU 

P5XL . 

24-PIN 136 COL 

$839 

LQ-800 

244>IN 80 COL. 

$295 

P9XL . . 

24-PIN 136 COL. 

$1025 

LQ-850 

244>IN 80 COL 

CAU 

LC850 .« 

PAGE PRINTER . 

CAU 

LO-1000 

244>IN136C0L. .. 

$4N 

LC890 

PAGE PRINTER 

CAU 

LQ-1050 

LO-2500 

24-PIN 136 COL. 
24-PIN 136 COL. 

CAU 

CAU 

LC860 

PAGE PRINTER 

CAU 


QUARANTEED BEST PRICE • BEST SERVICE 



EPSON a NEC FACTWr MITHOIUZEO SERVICE CENTER 


1 - 800 - 458-5446 

In IL cal 1412.498-7960 

Send check or money order to 
Electronic Wholesale House 
32060oolittle0r 
Northbroo k. II 60062 


CIRCLE 520 ON READER SERVICE CARD 


FOR BUYERS ONLY... 

We realize that many of you prefer to buy from direct 
marketers because it’s faster, more convenient and more 
economical. So PC Magazine’s Direct Marketing Connection 
is for buyers Uke you. 

This section will help you get the products you need. This 
is the first place you should look when you’re making your 
purchasing decisions. And given the amount of buying you 
will be doing in the next 12 months* , (i.e. , 62 % of subscribers 
plan to buy monitors, 70 % printers, 6l % add-in boards and 
62 % mass storage products) this special section will help you 
quickly find the products and services you’re looking for. 

*1987 Plan Tb Buy Study 
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HOW fO SUCCESSFUUY BUY 
THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 


Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 
ous state laws. These guide- 
lines are published as a service 
to you. Remember, the many 
vendors advertising in 
PC Magazine are eager to 
serve your needs. 


FTC rules say: 

1. The Seller must ship 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
states it'll take longer. 

2. If it appears that your 
order will not be shipped 
when promised, the ^ller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, u known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 

3. The Seller's notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don't respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
or cancel your order within 
30 days after the original 


shipping date promised or 
required. A prompt refund 
must be made when an 
order is cancelled. 

4. Even if you've con- 
sented to an indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 

5. If you choose to cancel 
an order, that has been 
paid for by check or money 
order, the Seller must mail 

ou a refund within seven 

usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle following receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 

6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 


TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don't send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
ny's name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 

When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent ^ the Seller. 

Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller's return 
policy? 

What is the Seller's refund 
policy? 

With whom should you 
correspond if there is a 
problem? 

IF YOU HAVE PROBLEMS: 

1. If you have not received 
your order as promised or if 
the item is defective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 
copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 

3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your Warranty carefully to be 
sure you don't expect features 
or performance the product 
isn't designed to give. Then 
contact the Seller for instruc- 
tions. Don't return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you keep the 
shipper's receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 


2h Marketplace 


MAGAZINE 


The PC Buyers Guide to Products and Services 



This is your showcase— your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information receding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 



FOR 

HARDWARE 

MARKETERS, 

THE 

WORD IS 
K MAGAZINE 
PULLS BEST 


Your competitors know a good 
thing and they’re sticking with 
PC Magazine. So should you, on a 
regular basis. Why? 

For one thing, 70% of PC Magazine 
subscribers plan to buy or author- 
ize the purchase of printers in 
the next 12 months.* PC Magazine 
is the most cost efficient way to 
sell PC products and services, 
whatever you market. You get 
bigger reach, more pull, and 15% 
off the general advertising rate. 
Can you afford not to be 
in every issue? 


*1987 Plan to Buy Study 
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MAGAZINE 


One Park Avenue 
New York, NY 10016 
(212) 503-5100 



TcikeItTD 
TheLizmt 


Today’s high speed micro- 
^ computers process and 
manipulate data at break- 
P neck speeds. Speeds that add 
power and performance to PCs 
and rc networks. Making them the 
hottest vehicles around. But slow disk drives 
cause I/O bottlenecks. Traffic could stand still. 

DOSUTILS' by Ontrack Computer Systems is a powerful utili- 
ties package designed to give you the edge. Programs for seek 
performance and data transfer rates provide test results to define 
optimal disk subsystem configurations so you can travel in the 
fast lane. Non-destructive low-level formatting software dynam- 
ically changes your disk’s interleave value to add speed without 
affecting data. File maintenance, data recovery and diagnostics 
programs add polish to the package. 

Optimize your PC’s performance for $99.95. Dealers inquire 
for pricing. 

Orders taken at 800 
752-1333 (Minnesota 
612 937-1107.) 


OWIRACir 


COMPUTER SYSTEMS, INC 
6200 Bury Drive. Eden Prairie, Minnesota 55346 
CIRCLE 749 ON READER SERVICE CARD 



New dimensions in Bible study. 




We're celebrating over 5 years 
of market leadei^ip! Version 
4.0 of THE WORD processor 
includes the complete text of 
theKJV or NIV Bible forjust 
$199.95. Our software searches 
for any word or text string. 
You can even create indexes 
on conceits and build your own 
^ library of research material . 

Out new INSTANT ACCESS 
add-on product for just $49.95 
firvls any word instandy! And our 
family of products is still growing 
with topical cross refereiKCS and 
personal commentary to annotate 
your Bible, and Greek and 
Hebrew transliteratots which 
include Strong's Concordance. 

CIRCLE 341 ON REAOER SERVICE CARD 


Bible Research Systems (512) 251-7541 

2013 Wells Branch Parkway, #304, Austin, Texas 78728 


PoKClfe exin. For MSDOS, Macintoih. Socoe prcfi n gi aho for A{]ple U.064, TRS80.CPM. 
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Advertising Rates and Information: PC Magazine Classified Marketplace 
PC Magazine Classified Markeiplaee is a special economical section for product and service listings. 
Listings arc grouped by category and sold by column inches. Second color option available. 

Standard Directory Listings arc also available for a minimum of 4 issues at $440 per issue ($1760 total). 
For additional information call 212-503-5115. 
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FOR MORE INFORMATIOS OR TO PEACE YOVR AD CALL 212 503-5115 . . . 



HARDWARE/ADD-ON BOARDS 


Never enter time and date again. 

dClock II $49.95 Slotless Clock-Calendar 
• Compatible with most computers. 

’ Easy to install. 

> Replaceable battery. 

> 30-day money-back guarantee. 

> Great gift idea. 

To Order (214) 788-5198 

Or write to Microsync 
15018 Beltway Drive 
Dallas, Texas 75244 ^7 

Please add $2.50 for shtf^Nng & handling 



tCLC HI OM REAOd SCRVICC CARO 


ChiPCLOC 

10^ dock/cal«Kl«r IN A CWP1 
Easy plug-in ■ 10^ar bsttsry 
Nfvr sst dsMime again 
No stol needed ■ l(X}4b compatiWe 


NOW WORKS WITH PS/2 


CHPCLOK w^eoftware NOW $49.00 
XHi&f nKnffback guartnin 


COMPUQUEST IMC. 

801 Motm Ave. ■ Schauniburg. IL 60193 

1>800-722-2353 
1-312-52&>2552 in IL 


1 SLOT *4 Independent Video Displays! 

FOUfWICW. 4 NTSC race) outputs (1000 n mul 64;S 
page lKl>ertpn«s TSa control (pigMg Mi toaikng 
apiM-saircn scnan eopvl CM 

Four ramoticonniii 1000 ft mol. (scan DOS dimcio- 
nei. loM Mo. aptM saarch QpdpagmQ pmloul). 
20 nnuM lr»mng fIM 

FourCCAOman SM Four TTl monodnnc SB 
Tw tGA 14 oobr) m Pnrw Poneuflii SM 
Progr a rTwner s ' VKHo SunKh (FourvwHost) CS 
AutomaM SMsman Soliwaia (lour customers ac- 
eass product data and enter purctiasas) SM 
Automated CUssroom (lasts with auto grading error 
txptanatnn programmaM study) SiS 

Vtfaocabia t.ZSiQOi Remote caMe Siaiooi 


ElECTROHIO. lac. 534 McOoaaie Haae 
CMHkedw. OMe 49Sei 614-775-7982 
CIRCLE SA3 ON READER SERVICE CARO 


640K MotherBoard Upgrades 

640K RAM without using an ei^iansion slot Out 
upgrades allow easy tnserlion ol 256K diips on 
the system-board 100% compatible 30 day 
S-badt gtd 2 yr wmty C ompaq Portable S29 
($119 wmiemory) IBM-)a . 3270 Portable $39 
($129 w/memory) tW-^ $49 ($139 w/mem- 
ory) $4 s/h Site Osc Dealers Welcome 
ARISTO Computers. Inc 
16811 El Camino Real. Suite 213-M 
Houston, TX 77058 
713/460-6288 or 800/3ARISTO 


THE X-BANDIT4EMS4 

For XT/AT Enhanced, expanded memory utiliz- 
ing LIM 4 0 specilications Segmented memory 
mapping, split memory addressing 2 mb in 
one slot 8 mb total Spooler. RAM disk auto 
conliguralion software, manual, warranty all 
included $175 list Dealer pricing available 
TELETEK ENTERPRISES, INC 
4600 Pell Drive 
Sacramenio. CA 95838 
(916) 920-4600 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


COMPUTER SYSTEMS 


CABLES 


PCM-125 


Share PC’s & Printers! 

Stop Plugging 6. Unplugging' Our Switch 6. Cable Packages make Switching a Snap 
All you need IS your Printer Cable' ^^95 

One PC & TWO Printers? Order our "Z 1 1 0 Package. Includes our ^ 

popular Personal A BSwitchialllines switched), a sec orx) Printer rs wp gim 

Cable (6; Fully Shieldcd|& a 6 Shielded Cable 
(OB 2b M M) to link your FX. to the Switchbox' 

TWO PC'S & One Printer? Order our 
<r2iiS Package includes our popular 
PersonalA BSwitch(dll lines switched) 

And two 6 Fully Shielded Cables (OB 2S M M| 
to link each PC to the Switchbox' 

CIRCLE $S4 ON REAPER SERVICE CARO 



To Order Wrrtr<yca>TipiComoulcr Accevsone SpeciFyuixk number. ouantity &p«yrTMmt 
intofVnj M CPO.or Money OnierTEjcb order nslupDedn^umc d^vu UPS for FAST OeWery 

OrdMvCAU 1-800-367'8479 

Customer Service. CALL 4 1 5 * 6 2 6 *4 3 3 3 
30 dey money beck guerantee! 

4 youd Wiea FREE CATALOG, IU« «r«e or r an us! 

MAIL Orders to TipZ P.0. 00x690 San FrafKiSCO.CA 94 101 0690 ' 


autOIprrASI uewery 


COMMUNICATIONS 


H.P. LAZES JBT 11 S IS2S.0O 
FAX CiM, ■ c» * maov 
fyM IISMM 
• R.C^ INOEFjCC Mm tTHM 
SilM.M 


• M^lcmlODOnrHWte 
mw Cad A Fme Bium STSS* 



FAX 


395“ 


fsrPCAta. 

• rwiuW-TTITT-ti 

400 Ofl 


MfT FAX PAraR PRKDdO NATIONWIDB 

CON vnr rjc. to fax machine 

Sllfsn4?5 I HaoPOtAROaie lUMlOH 
.. .. SIMS EavelOWSIS tllfSAISTS 

isDwisio nNVnsts MMM)oiaMesi23«sisa(vcMi 
ATATSsavssM sidM/SMse { Tamiee soioorsMo siewixeo 

91)4] RWJMTiaDIOyr«My)tli?S 

MurWaMiaOQMKOO ST3SM15I C^moFAXB SI27S 


Temte: Propoyment Price* Vite/MCe2% CODe2% Reetoefc 20% 
Telephon* Product* CentM, 23S91 B Toro Rd.. *213. Ei Toro. CA 92630 
(714) 739-955S ■ FAX 714-670-2760 


COMPUTER SYSTEMS 


RtidiO /haek-TnnJv 


Our I Oih year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Fgt. Prepaid. Save Tax 
Toll Free 800-231-3680 


We wil RieM or beat . . 

(a AIIA.VT»D lilWfST PRNT> 


lllf MflRVMFIC INDUSTRIES INC 
2251 1 Kaiy Fwy 
Katy iHousum) TX 77450 
1-713-.192-0747 Telex; 7741.12 


CIRCLE S6S ON REAPER SERVICE CARO 


2GR MICROS 


aoMMT lawz ti46r 

5I2IC 1.2FOO. 40l«. HO. MonAor, 
CtodtX^dgndw, Pririlv Port 


TURBO n-IOMHZ 
640K. MO FDD. N Me HO, ManiW. 
AT/XT Key Board. PHnMr Port 


On* Year Wwranty On M Systems. 
WeWI Maetor BMtLowHt ^ioH 


PORTABLE AT SYSTEM/40 MB 11640* 
PORTABLE XT SYSTEMIM MB 41199' 


Otw Ccnigwalens Avalabia. 
PncH Sub|Kl» AMiabiiV S Tym E"»>« 


CALL:pl84IMS74 
OUTSlOE X: l-aO(L34«-68»4 


Buy Wholesale from #1USA COMPUTERS & ELECTRONICS 

TOP NAMES - BEST PRICES - SUPPORT & SERVICE “Call NOW” 

MEMBERSHIP $25 OFF THIS MONTH 1-800 777-1USA 
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COMPUTER SYSTEMS 


WYSE 

WYS£pc2Se 

2108-8MHZ S1.12S 

2112.12MHz$i.525 
2200-10MHz*!^ 
2214.12JM2 CALL 
386-16MHZ 


LAPTOPS 
TOSHI BA 
TIOOO $845 
TllOO $1,399 
T1200 

T3100 CALL 


HARD DRIVES 

SEAGATE MINISCRIBE 


20MG S245 
30MQ S295 
40MG S4a5 
^MQ S575 
80MG S995 


20MGCARO CAU 
30MGCAR0 CAU 
27MG $625 

45MQ $699 

71 MG $899 


NEC PRODUCTS 


BEST PRICES 

PRINTERS 


ADD ON’S 


MULTISYNC li 

CAU 

EPSON 

CAU 

XT EXP.MEM 

$95 

MULTISYNC PLUS 

$650 

PANASONIC 

CAU 

XT I/O w/8«r/par 

$69 

MULTISYNC XL 

CAU 

TOSHIBA 

CAU 

AT EXP MEM 

$19G 

MULTISYNC QS 

$199 

NEC 

CAU 

AT I/O w/Mr/par 

$85 

MULTI. WHITE 

CAU 

STAR 

CAU 

HERC. COMP. 

$75 

QBI COLOR BD. 

$299 

CITIZEN 

CAU 

COLOR GRW»H 

$75 

1024 VIDEO CARO 

CAU 

ALPS 

CAU 

EGA 

$165 

PORTABLES 

CAU 

LASERS 

CAU 

VGA 

$250 


SPECIALTY ITEMS 
MW200 UNIVERSAL I/O BOARD 

1 6 EIGHT BIT ANALOG OUTPUTS 

14 HIGH VOLTAGE / CURRENT OUTPUTS 

1 ANALOG OUTPUT 

PLUS PROTOTYPING AREA 

10 PROQRAMA8LE DISCRETE INPUTS/OUTPUTS 



MW777 MULTI FLOPPY DISK SWmi 

A SWITCH BETWEEN 3.5 AND 5.25 DRIVES. ALLOWS USER TO HAVE MORE THAN 
2 FLOPPIES IN HIS SYSTEM. KEEP TWO 5.25 AND ONE 3.5 OR VICE VERSA. 


MICRO WORLD ELECTRONICS 
SALES 1-800-288-8088 SUPPORT 1-303-988 5907 

PRICES SUBJECT TO CHANGE: MC, VISA. ACCEPTCD 
CIRCLE S57 ON READER SERVICE CARO 


BEST SYSTEM BUY 


STI 88 $499 

4.77/IOMHz/O woit/640K RAM 
360K FDD/FDD Controller/KB 
clock/calendor/l seriol, 1 poraliel & 

1 gome port/150W power supply 

STI 286 $980 

6/10 MHz/640K RAM/200W 
Enhonced Ka/1.2 MBFDD 
WD Duoi FD/HD Controfler 
dock/colendor/BiOS 

STI 386 $2,595 

With 40MB HDD 

Other penpherols 
otso ovoilable — CALL 

Summit Technology 
P.O. Box 201702. Austin, TX 78720-1702 
(512) 335-0522 
1-8OO-445-8640 


IBM 

Model 30 gmhz 640k 2/3.5" . . . .$U75 
Model 30 gmhz 640k 20nib . . . $1695 
Model 50 K)mhz Im 3.5 20mb . $2595 
All Other Modeb Available $ call 


Deskpro 256k 2 Drive $1295 

Deskpro/286 640k 1.2 20mb. . . $2495 

All Other Models Available $ call 

8mhz XT 640k 2dr mono $695 

10ialuAT5L2k 1.2 20mb $1195 

FMpbcrak & Software $ call 

We Will Beat Any Price On Stock Items 

P C TECHNOLOGIES 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 


COMPUTER SYSTEMS 


THE LOWEST COMPUTER PRICES FOUND ANYWHERE! 

LOOK! AT&T -PC 6386: 

IBM RAM. 1.2 MB FDD. 40 MB--$4.995. 
LOOK! AT&T - PC 6386 (Without 40 MB): 

-$3,995. 

LOOK! IBM XT &Ars; 

Starting at only "$1,200. 

Ask for low, low prices on other products from AT&T, IBM, Digital, 
Mini's, Mainframes, etc., and charge all of your eomputar relalad 
purchases at only 12.75% APR ontha WORLDCARDen credit cardi 


CALL 

(801)562-1404 


COM/SOFT INTERNATIONAL 
(A DMUon of WORLDWIDE SERVICES) 
CIRCLE 600 ON READER SERVICE CARD 


DISK DRIVES 


DISK UPGRADE BIDS FOR ATs 

OUB-14 overrides AT Drive Table to allow any 
compatible drive to be attached and fully used 
with standard AT controllers. Short card uses 
one hall slot. Includes complete Set-Up routine 
and low-level format facility. Works UNIX. 
XENIX. PICK, other OS and networks NOVELL 
is fully supported. $95 + $3 shpg. CA Tax. 


DISKETTES 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 
San Diego. CA 92103 
800-284-3269 

P$/2 DRIVES FOR PC'S AT S 

CompaliKil-PC. . $329 

CompaliKit-AT $309 

Built-in floppy controllers no problem. Sup- 
ports multiple drives and formats Lets your 
computer use IBM PS/2 1.4M diskettes plus 
more. Call tor further information 
VISA/MC/COD/CHECK. 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy. 

DeKalb. IL 60115 
815-756-3411 

8 INCH DISKETTE SYSTEM 

Read, write, and formal diskettes Irom IBM 
mainframes, minicomputers, data entry equip- 
ment, etc. Complete easy to use software han- 
dles EBCDIC conversion. Can read and write 
CP/M 8-inch diskettes (many formats). You 
also can use 8-inch drives for PCOOS files: 
1200 K8 per diskette! $1095 complete. 
MICROTECH EXPORTS 
223 Forest Avenue 
Palo Alto. CA 94301 
415-324-9114 


TAKE 
THE BYTE 
OUT OF 
DISK 
PRICES. 

.29^ 


Media Source soothes ihe sUntr when 
punrhsinfi your dtskeoes. All of our 
disks are Iuil> certified. Each disk has an 
unicstrictrd lifetime warranty There arc 
no hidden cosu. All diskenes come with 
labels, sleeves and write protect tabs. 

Generic fii’' 

Dosbfe SMkd. dtxiMr densm 
BawsoflOO Mea 

Generic 6);" 

Hifth density 96 TPI. 

BoiesotSO SI. net 

SooySS- 

SH^stdKl. 

Bans of so Si 09ca 

Double sided. 

EknesofM) SI39n 

Dyw® IX" 

Double sided, double density 
Boxes of 10 .99 ct 


media. 


Order bs ftem l-BOIX-JIG-ailS 
or 4M-912-2990. 1b nxept 
MnerCard. VIM. Ameficn Exprou 
4 DbeoKr Cants. ODD fvahbfe 


ORCLE Ml ON READER SERVICE CARD 
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5V4* SV/DStXJMm 100 

39c Mm. 50 29c 

Cotof5V4-0S00Mm 50 49c 

SV4' IBM-AT HD Mm. 50 . 79c 

BoxoilO Mm lOboies 
5V4-DSD0 S4.29 

BoxollO PAnSBoxes 
ColOfSV/DSDO 

Free Plastic Case $599 

V/i 3’/4‘SSOO 

Mm 25 Subieci lo avaifaCdity 99c 
3’4i'[»00 

Mm. 25 Subied to avaiiaCdity Si .09 
Data 205 40MeMiniC»tnd9e 

3mDElCcimpatitiieMn 5 . S15.90 
600'l20MBDaiaCaftri(]g3 
Min.5 $1920 

immedoK shnim9-Guarwiee<3 ssbslacton 
Cm tar gremer ascnmts on larger oniers 
10Q%UMkMW«TMty 
Slimpng S3 SO per mn orderSi SOesenaddr lol 
MCVlSAKtaptad 

1-800437-1600 

Oparalor # 67 

MEP 

Dept No 1523 PO 80161000 
Sen Franoseo.CA 94161 

CMictc s «2 ON NEAoen scRvicc cam 


EXPANSION UNITS 


9 TRACK 
TAPE SYSTEM 

FOR IBM PC/n/AT 


e SLOT EXPANSION CHASSIS 

PC'XTRA makes room for the add*ons Mule 

you need for continued growth. 

No hardware nxxfificationi No software changes! $449.“ 

PC HORIZONS, INC. 

1710-M Newport Circle, Sente Ana. CA 9270S 
(7t4) 953*5396 CMCLE SM ON REAOEn service CARO OEALER INQUinES INVnEO 


1988 — The Year of the RAM 


BRAND NEW FROM TALL TREE SYSTEMS 

N0WAFAST12MHZI 

JRAMATTWO JRAM AT POUR 

UM'^tS Memory Board OK 2MB LIM EMS Memory Boe'd up to 6MB on one 

120ns $259 tioara (IMBxl memo*y) smgieslot $299 

LARGEST TALL TREE DEALER IN THE COUNTRY 

EVEftEX BOCA RESEAACH 

RAM4000LIM EMSfor PS'2 Model 5060 tO BOCARAM X LIM-EI/S40for PS2 Model 

MHZ04K $299 2530 10 MHz 0-2K $119 

RAM3000EMS ATIOMHZOK3M6 $139 BOCARAM AT I6MHz OK 2MB $199 

CALL FOR LOW PRICES ON INSTALLED MEMORY 
Stare ollheM Computer Products 

roomer: M THE RAM EXPLOSION “ forkdo. 

1-kOO-934-4TM 2S00Jiin«MrStrOTiSiMP4.Fairtaii VA23031 fTOS) 941-0322 



• Mainirame to PC Dale 'transfer 
■High Spaed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (tia) 343>aW9 or write to- 
Cewlocai Coaprttr Coey. 

P.O 60x153 Tarzana. Cahf 91356 


COMTECH 


OnCLE SM ON READER SERVICE CARO 


9-Track Tape 
Subsystem 

l; 





DYNAMIC RAM 
1MM KMeKfi lOOna $38.00 1 
S12S9 easeKd IMns 7.29 f 
4464 •4Ki4 120n9 

41294 eaerui 00 na 
41294 xeeKiii IMns 
41294 asaxii 120 ns 
41294 eeeKii iSOns 
41264 * e4*U4 120 ns 

27C1024 S4K4ie ISOns $37.96 I 
27C1000 laKrt 200 ns 37 AO I 
27CS12 S4K4S 200ns 15.M| 

27294 32Ki8 2SOns 

271tt leKrf 250 ns 

STATIC RAM , 

492S4i. u 3SKX8 120 ns $10.99 1 
M44CP-U wue 120 ns 4A0j 


CALL DRAM 


• Loweet Price In Nlarket 

— Volume Otacoun;i 

— 100H Guaranteed 

Dynamic RAMS 
256K 150 nt $3.75 

256K 120 nt $3.85 

64K 150 na $1.60 

Policy; Price subject to change 
Min order $10, MWISA add 4%. 
CA residents add 6.5% sales tax 
UPS; Ground $4, air $6 (1 lb) 

(415) 398-2987 
Open M-F 9-6 

P 0 Box S40IZ7. SF CA M1 540127 


CNecLE see on reader service card 


2cS3boc? 

?«aaoT **ont<h 

KOOS OK iM»i 


>SOmu»AIMITED INC 

’(918)M7*4961 


PERIPHERALS 

PERFORMANCE PERIPHERALS 
for 

TOSHIBA UPTOP COMPUTERS 

• 2400 bps Expansion Card Internal Modem 
with rJi 1 and D6-9 GOMMS-2 ports (for 
the T3100. T1200, T1100+ . T5100). 

M24E $491 

• 2400 bps Internal Card Modem with RJ1 1 

and DIN 8-pin Acoustic Coupler jacks (lor 
the T1000): M24I $M9 

« COMMS-2 Expansion Card; S232E . $199 

e Internal Card (T1 000) S232I $149 

e AdaptaPAK 1 2V battery power ad^iter and 
rechargeable pack (13100) P80 . $399 
(See FIRST Looks. 2H6 PC Uog. pg. 52} 

PRODUCT RAD Corporation 

1 194 Pacific. San Luis Obisoo. CA 93401 
Phone (MS) 549-9713 FAX (MS) S49-9719 

ORCtESe? ON READER SERVICE CARO 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 
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MINISTREAMER- 

Now you can exchatiK data files 
betw^ your IBM PC/XT /AT 
and any mainframe or mini- 
corr^niter using IBM compatible 
1600 BPl 9-Track tape. Unit 
can also be used for disk backup. 


Transfer rate is to 4 megabytes 

S T minute on PO a 
ies. ! 


T minute on PCs and compai- 
les. Subsystems include 7* or 
10 ^z* streaming tape drive, tape 
coupler card and DOS or XEMX 
compatible software. 

PrkK start at S2.995. 

flURLSTRRl 

9621 Irondale Avenue 
Chalsworth, CA 91311 
Telephone; (818) 882-5822 

CMICIE SM ON READER SERVICE CARO 


Hardware/ 

Peripherals 
continued on the 
following page 
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I ; I THE SHOWCASE FOR PRODVCTS AM) SERVICES IS THE MS nos MARKET . . . 

- 




WINNER! 


Fulcruin's Trackball Plusr 
Editor's Choice 
PC Magazine.' 


“ Ww7e its 595 price is as low as the least expensive mouse. . . 
flexibility and value give it the edge over the competition." 
-PC Magazine. 

For information, caHI or write; 

451 Allan Ct.. Healdsburg. 

▼ Dealer and OEM 

FULCRUM inquiries invited 

COMPUTER PRODUCTS ^ 

CC<wnghtZHCon,mun«»»<»,Co.1987 





MAINFRAME TAPE SYSTEMS 


for PC/XT/AT/PS2 and MAC! 

Our 'Tape Connection” products can read and write your 9-track 1/2” 
800/1600/6250 BPI magnetic tapes from mini and mainframe computer 
systems using your PC. We have developed dozens of transfer 
programs and manufacture many models of tape controller cards 
and cables. We sell hundreds of systems each month and offer our 
customers the lowest prices, best service and technical support. 
Call us today for the best price on tape drives from ANRITSU, CIPHER, 
KENNEDY, and QUALSTAR. Dealer and volume discounts available! 


1120 KAIBAB • FLAGSTAFF, AZ 86001 

(602) 779-3341 . TLX 705609 


e FLAGSTAf=F 
ENGINeERING 



POWER SUPPLIES 


MORE POWER! 
LESS HEAT! 
LESS NOISE! 



TC200S 


MODEL 

POWER COOLING NOME PUKE 

5TANDU0 r 

ISOW 

m 

STD 

W 

STANDARD AT 

200W 

1.U 

8T0 

S115 

SOISO PC/XT 

1$0« 

14X 

-m 

JIM 

SQ200 AT 

200W 

1.1X 

>S9% 

StM 

TC1SI PC/XT 

1S5W 

ux 

-SOh 

JIM 

Tcxdos pc/n 

ZOOW 

22X 

-so% 

SIN 

TC200 PC/XT 

mi 

in 

STD 

SIN 

TC2S4 AT 

2sm 

1.U 

STD* 

tin 


‘ All modes Mure FCC. UL i20Vr340V. 4 dme plugs 

2 SO & TC modes <n6ude these idditionsi lestures 
netvy duty components relisM smusoidtl power sage 
i>ghi reguliiion low rippte. pitented high etliciency 
coolmg system, ngorous testing. 1 yr warrsMy 

3 TC models keep eipinsion ctrds S drives 2$*-4S' 
cooler lor greeter reliel>ility and longevity 

Also eviiieoie hntttioti tytttm: unhtry codfmg IWu. 
uKre-dtuei full tnS Conner herd 0rn>et 

PC COOLING SYSTEMS 

3T510 Mountain Way. Bonaall. CA 92003 


SECURITY 


SAFEWARE INSURES COMPUTERS 

Call (oil tree for intormaiion and immediate 
coverage 

• BUSINESS COMPUTERS 

• HOME COMPUTERS 

e COMPUTERS OVERSEAS 

• COMPUTERS YOU LEASE 

e COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Inc. 

2929 N. High Street. P.O. Box 02211 

ColumOus, OH 43202-0211 

(614) 262-0559 (OH). (800) 848-3469 (NAT) 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


SPEED DEVICES 


IBM-AT SPEEDUP 

The High Performance Speedlnjector" 


XCELX' 


Will run any IBM AT faster Average speed for a 6 MHz AT 9.8 
MHz! Replaces the CPU's Crystal with a reliable frequency 
synthesizer for full compatabilily. Easy piug-ln insiallallon 
Matures: 

& G 6 / s B 7 por The CPU — 100% continuously variable frequency 
from 8-14 MHz. selectable while running ▲ Mode Switch for switching between 
Standard and Variably set speed ▲ Full hardware Reset Switch. For the 80287 
— Independent 80287 speedup A selectable from. Standard 2/3 CPU speed. 6. 

10. 12. 14. and 16 MHz actual 60287 speed A The fastest 80287 speeds 

available 

XCELX Models 

The Oeeklop Remote Version — Variable CPU control. Mode Switch 
and Reset Switch are all conveniently located on an easy-to-use 

desk-top controller (4XA03-R) S1S9.9S I 

The Rear Mounted Version — Variable CPU control. Mode Switch and I 

Reset Switch are located on the rear panel of the AT (#XA01-N) 899.98 I 

The Speed UtfNUea'’ — Software for the XCELX that will; Display exact XCELX 
for fine tuning of the CPU speed A Speedup **'“ a 

y Disk "Drive Not Ready" error A Speedup Ke 
80387 — 8. 10. 12. 14 and 16 MHz Test rated 

& guaranteed 

FAST 80286 

FASTRAM — 128K&256K. tOONSa 1_. _ 

MIL-SPEC Crystals — The Famous Ariel Crystals for old ROM ATs. 

Choose from (Crysial/CPU Speed) 16/8. 17/8 ~ 

18/9.5, 20/10 MHz 

INCREASE OVERALL SPEED - UP TO 300% 


Post Office Box 866 ▲ Flemington. New Jersey ▲ 08622 


CMCU $73 ON READER SERVICE CARO 


SOFTWARE/ ACCOUNTING 


EDUCATIONAL SOFTWARE 


P'PA Review 

Vp I r\ You Pass or We Pay! 

Over 2,100 computer multlple<holce 
arid essay/problems with text solutions 
from recent CPA exams. Cumulative re- 
cords indicate future study and exam 
readiness. Call for brochure and OEMO 
information. CMA Review and CIA Re- 
view also available. 


^ p r Continuing 

I L Professional Education 

Cam hour for hour with the MicroMash 
CPE Series on your micro. Keep current 
on accounting and tax topics. Self-study 
and self-paced. Each course earns rec- 
ommended 8 hours. Call for informa- 
tion on titles. Cost: S99.95 per course 
per user 


(800) 241-9700 

In Cokbrado: (303) 794-0099 

14 Inwnww Driw f«L F-1M Engfewocd. CaloradD aottZ 


MicroMash' 


OperMcf on MS-DOS compatible macfMnet 
Antertcan tipres*. XtaMerCard, VISA accepred. 


CIRCLE 574 ON READER SERVICE CARO 
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MIP FUND ACCOUNTIHG 

^ The MIP Fund Accounting System meets the 
' V tinancial and managerial reporting requirements 
^ ^ ot not-lor-profit and governmental organiz^ons. 

The System features multiple fund and fiscal 
b years, user-defined reports and six lesels of 
■ account coding. Modules offered G/U A/P, A/R. 
i'. Payroll. Encumbrance. Expenditure Budget. Reve- 
jE> nue Budget and Lotus/DBase Interlace. MIP FAS 
is availabfe for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
i 505 East Hunttand Dr.. Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-8(X)-MIP-FUND 

PRO PC-ACCOUNT1NG 

"Best accounting package I've seen yet. I've 
. tried Peachtree. OAC-Easy. MCBS. Thanks for a 
S' nice lob ot programming." J. Kolesar of Los 
Angeles Afi/AP/GL Invoicing-Inventory, etc 
'/ii $3995 Includes 1 year tree registration. Check 
" . or Money Order 

' ' PRO SYSTEMS SOFTWARE INC. 

P.O. Box 1437 
Plymouth. MA 02360 
(617)747-3332 


S' 


NCS FUND ACCOUNTING 

Powerful fund acct'g software for local govts, 
schools, and other non-profit entities System 
is customized to user needs. Modules: GL. AP. 
AR. Encumbrance. Budgets, J-Entry. Chkwrt'g. 
User-Designabie Reports. Integrates with NCS 
PAYROLL and UTILITY BILLING and operates 
on the IBM family of mferos and compatibles 
NATIONAL COMPUTER SYSTEMS. INC 
P.Q Box 9365 
Minneapolis. MN 55440 
800-328-6172/612-830-7652 


PC-FUND 

The leading fund accounting sy^em lor local 
« govts and non-prolil organizations. Modules 
t include General Ledger, Accounts Payable, En- 
cumbrance, Obligalion Tracking. Aci^nls Re- 
ceivable. Payroll, Budgeting, Fixed Assets and 
^ ! Donor Receipts The system supports up to 99 
r”* funds. 9999 depls. PC-FUND runs on the IBM- 

I'M PC and most MS-DOS and XENIX computers 

j*' AMERICAN FUNDWARE, INC. 

P.O. Box 773028 

^ Steamboat Springs. CO 80477 

H (800) 551-4458 (303) 879-5770 


r ARTinCIAL 
V INTELLIGENCE 


I 

i] 


>■] 

A' 


REUTO'- 

Find shortest path to wtK> you viiani to know by 
utilizing the power of your existing personal 
network of friends, contacts. & associations. 
You are an average of six handshakes away from 
anyone else in the US. Discover how small Ihe 
world really is. RELATO . a new concept in ai 
software for $49.95/co(irvisa'mc 
BIOLOGIC INC. 

50 Music Square West. Suite 506 
Nashville, TN 37203 
1-800-852-4794, 615-321-3241 


^ ACCOUNTANTS \ 
CLIENT WRITE-UP 
$250 

• TESTED AND PftOVEN IN tOO's OF FIRMS 

• FAST, EASV TO USE SYSTEM 

• FUUY INTERACTIVE MENU DRIVEN 
PROGRAM WITH HELP SCREENS 

• FLEXIBLE CHART OF ACCOUNTS 

• UNUMITED DEPARTMENTS 

• COMPLETE FINANOAL REPORTS 

OMaN G«nral (jdgir 
Mcomi Suifffltnt and Balance Sheet 
Statement of Change 
Sub-edwduiea 

Job Cost an) Otfier Special Reports 

• OPTIONAL LOnjS/dBASE INTERFACE 

• MINI WORD PROCESSOR 

« AhER-THE-FACT PAYROLL 
EanVngs Records 
Feoeni «4 Vs • State U/C Repivt 
W-S's ANO t099*t 

• INTERFACES WITH OTHER PROGRAMS 

General Ladger/PayroN Wntmg 
ImmniatyrRecenablas/Payabiw 

• TELEPHONE SUPPORT 

• PRICE iZSO.OO • INCLUDING 
PRINTED MANUAL 

IBM PC/XT/AT AN0C0MPATA8LES WITH ZS6K 

HOWEU ASSOCIATES 
4545 BISSONNET SUITE 280 
BELLAIRE, TX 77401 

V (713)661-6652 j 


dBASE ACCOUNTING TOOLS 

/GENERAL LEDGER /ACCTS PAYABLE 
/dINVOICER & A/R /SALES ANALYSIS 
/SERVICE BILLING /ORDER ENTRY 
/JOB COSTING /JOB ESTIMATING 
/PURCH ORD/INVENTORY /PAYROLL 
S99ea + s&hw/dBASE2.3or3+ SourceCode 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave. 

San Diego. CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COO 


BUSINESS 


Are meetings wasting 
your valuable time? 

Managers~you can hold fewer better meet- 
ings. Reach logical conclusions taster and 
implement them with greater confidence Dele- 
gate more effectively. Check what Esther Dyson 
had to say about DECISION PAD'” in FORBES 
8/10/87, then order a copy for your PC compat- 
ible at $195. 30-day NO RISK guarantee 
Apian Software Inc 
1-800-237-4565. Ext 113 
P.O. Box 1224 
Menlo Park. CA 94026 

TIMECARDS ARE EASY NOW 

Easy menu eniry tor standard clock. Reports 
include summary, lab^s. analysis & duplicate 
cards. Export to DBASE or spreadsheet No 
limit on employees includes backup & easy 
employee maintenance. Fast Too. Free demo to 
M.I.SVO.PPersonnel. Limited Time $49.00 
We Save Your Time. 

TIME TRACK 
417 Fairlield Pike 
Yellow Springs. Ohio 45367 
513-767-2696 




TRACK TIME. CAPTURE CASH. 

NO SWEAT. 

►timeslips®IIN 

Perfect for attorney^ accountants, consultants, and AU. sarvtce pro^ 
aionals. By automaticaJly tracking time and expenses. TIMESLIPS III gives 
you faster and more accurate billing. The ability to recover cash that could 
nave fallen through the cracks. And a beder handle on ^r own productivity. 

• Memory resident, uses 60K FW4 * Gerverates custom financial 

• Tracks time with a “stop-watch" reports 

• Batch enters time/expense data • Exports data to spreadsheets 

• Thousands of custom bill and databases 

formats • Auto backup, built-in macros 

• Optional "Accounting Link" software bridge makes 
TIMESLIPS III compatible with Dac-Eny *. Peachtree' . 

Great Plains *, and many other accounting packages. 


(Rated 93 by InfoWbrId) 

“TIMESLIPS Is the best time and billing system at any price." 

— Chlngo THburve 

1-600-338-5314 TO ORDER 

Call 617-76SB100 for infonnation/rush service. 

$ 199,95 plus $7.00 s/h 

Not copy protected. 3(klay rrvoney back guarantee. 

239 Western Avenue 

= NORTH €DG€ Essex, MA 01929 

— SOfTLURRE COflP cmcle sts on reader service caro^J 


I w 

♦ = 

Lf- 


QubeCalc" 

InstaCalc™ 


“Get a 10% discount If 
• • you mention this adit 

QubeCalc*” is a powerful 30 
spreadsheet that adds pages to 
allow instant consoHdation. 

InstaCalc'” is a full power pop-up 
spreadsheet that lets you cut and 
paste with your word processor. 

PLUS; help screens. Import/export 
1-2-3 & dBASE, gravies, macros, 
sorting. Hnking, and much morel 
QubeCalc Is S69.9S, InstaCalc is 
$49.95 (Check/VISA/MC). 

FormalSoft (doij 565 -o 97 i 

Box 1913 Sandy. UT 64091 
CIRCLE 576 ON RCAOCR SERVICE CARO 


[Never buy another toimi| 


EZ - F O R M S' 


eCreete, Flevtse, FIHJiVout (pre-printed), 
Fie. Print, Ml Wndt ot FORMS (4 incl.). 
eSoHd HneAwK draw, ex/import, ojt/pasl, 
protect fields, auto^atenime/#. On-lirve 
help & power foWures maXe I easy. 
•Reg. 2SeK. DOS nvoet printers incL 
HPU-Ycart HP-Sott LP fonts (Sea.) S39. 
'50 -f Extra Forms ONLYSIOw/ord. req.$19 


a,4i:S&LI&46;S1Cy2d^/Odryoaw;&OexUS; 
TX tax 8% Rsg S«. esa elc. STC v^o notice. 
CEZX.400NA«UI iF, ^jtenTXTTSflB 


VISA/MC/AX orders only please- 
toll free: 600-999-6999 ext.M32 
Ord/??: 713-488-0210/338-2238 

CWCLE 577 ON READER SERVICE CARO 


BUSINESS TIME 
MANAGEMENT 

••• DATCBOOK $89.95 **" 
‘APPOINTMENT SCHEDULER' 

Ideal lor Prolessionals! Features include help 
windows, multiple bookings, flexible time inter- 
vals. Searches lor openings within specified 
days and lime. Supports 20 different schedules. 
Prints daily appts. IBM/XT/AT compatible (w/ 
hard disk). $89.95 -f $4 s4); ChkAfisa/MC; 
MO add tax. 

— EXECUTIVE COMPUTER SYSTEMS — 

1571 Fenpark Drive 

Fenton. MO 63026 

(314)343-5757 


COMMUNICATIONS 

MULTI-USER BBS 

(FOn IBM PC AT) 

TEAMate - a mainframe quality BBS. A mini 
CompuServe. Full screen cursor-controlled in- 
terface. topic outline structure, public and pri- 
vate logics, audit trails, xmodem. integrated 
mail, content retrieval and more MS-DOS, 
XENIX and UNIX versions. 

MM6 Development Corporation 
1021 No. Sepulveda Blvd.. Suite K 
Manhattan Beach. CA 90266 
(IN CA) 213-545-1455 800-832-6022 
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COMMUNICATIONS DATA BASE 


DATA ENTRY 


COMPUTER-niEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Compuler-Telex-Link. Replace 
(hal aging telex mactiine! Add telex service to 
your business tor cost ettective vvorldwide com- 
munications! Computer-Telex-Link transforms 
your PC into a stale-ol-lhe-art communications 
tool lor telex. 

Computer 
Telex 
Link 

Cawttion Scientific Group 
24224 Michigan Avenue 
Dearborn, Michigan 48124 
Phone; 313-565-4000 

COMVIEW PROTOCOL ANALYZER 

ComView will turn your PC into a serial data 
communications analyzer 64K buller. control 
lines, enors. macros, multiple character sets, 
string search, print. 2-38400 baud, char count, 
file save, easy use. Ilexible contiguration. In- 
cludes cable/manual. $250. 30 Day Money 
Back. Demo $10. Visa/MC/COD/POs 
THIRD WAVE SOLUTIONS. INC. 

P.O. Box 664 
Norcross. GA 30091 
(404) 923-6700 

Communications Library $99 

This library contains 50 + low/mid/high level 
comm, commands. Use this to add full-leatured 
comm, to your program. Features include 
XMODEM, encryption, modem +■ RS232 con- 
trol + more. Available tor 30 lang/compirs No 
royalties. VISAtMC/AMEX. 

GLENCO ENGINEERING. INC. 

3920 Ridge Ave. 

Arlington HIs., IL 60004 
(312) 392-2492 



CONSTRUCTION 


COST ESTIMATING/BIDDING 

Powerful, comprehensive system lor building 
last, accurate and competitive estimates. A 
complete, stand-alone program. Menu-driven, 
very easy to use. Over 30 types of reports. IBM 
XT/AT and compatibles. Hard disk. 384K. dB III 
version with source code also avail. System 
$245. demo $15 (CA add lax). CK/MD/COD. 
CPR INTERNATIONAL. INC. 

932 Richmond Street #101 
El Cerrito. CA 94530 
415-520-0581 


ROOTS II FOR GENEALOGY 

Organize your family tree and prirx camera-ready 
family books containing charts, text and indexes. 
Store, retrieve and display 1.000's of family tacts 
with biographical sketches and source documen- 
am. Lighining-tasi searches and sorts. 250 
page manual Satisfaction guaranteed. Write lor 
tree brochure. S195( -f CA tax). 

COMMSOFT 

2257 OidMiddlefieidWay.SleA 
Mountain View. CA 94043 
415-967-1900 


DON’T BUY CLIPPER’’’ UNTIL . . . 

yw see our tree dBASE Compiler Evaluation 
Kil Contains a demo disk with 8 PRG's and the 
results ot compiling with Clipper Quicksilver, 
and FoxBASE PLUS. See tor yourself how all 
three compilers work Also 15 benchmark tests, 
detailed brochures, and complete reprints of 
magazine reviews about all three. FREE. NO 
OBLIGATION Call 24 hrs. 

jF^El 

^dBASE 111+ COMPILER DEMO J 

dataBASE Specialties 
P.O. Box 2975 
Oakland. CA 94616 
(415) 652-2790 


DATA ENTRY 


PC-Based 
DAIA ENTRY 


Discover the full potential 
with KeyEntryin, the world's 
leading general-purpose data 
entry system for PCs. 


@ 


scs 


Soudwrn ComputV' SyMBffll. 
2732SaventnAi«enjeSoulii i-M0-5334e79 

Bimmglwm.AL 35233 (205)251-2965 

CmCLE 579 ON REAOEI^ SERVICE CARD 


CONSTRUCTION MANAGEMENT 

Affordable, understandable software lor build- 
ers. Job cost, billing time and materials or per- 
cent complete, payables, change order and 
retention tracking in one package. Prints 
checks, statements, bids. 30 + reports. Clear 
mviual & help windows, backed by our profes- 
sional phone support stall. $795. 

YARDI SYSTEMS. INC. 

930 Laguna Street 
Santa Barbara. CA 93101 
(805)966-3666 


VDE— Viking Data Entry 

The premier data entry system Full-lealured to 
replace key punch & keydisks Full screen 
"FORMS." double-key verify, wide variety ot 
options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character. 
Held & record level validations. $120-600 Also 
lor minis 

VIKING SOFTWARE SERVICES. INC. 

2615 East Skelly Drive. Suite 816 
Tulsa. Oklahoma 74105 
(918) 745-6550 


[0)®y[bD(S Data Entry Speed 
without changing software 

...or convtrt raw data from makiframaa wNh Daia*Llfi. Data'Llfl Ratvas th« drugary S 
expanse of making namaa/addraaaaa look teas Ilka oompuiars and more Ilka people. 
Enter abbreviated, unpunciuated data In al caps using your current software. Then run 
Oata^Llft to expand abbre^ thru customizabla tablea (K nevertruncatet), add missing 
periods A commas, and conven to Upper/Lower case (If desired). 


Before : M/M J MCHUE JR PHD 
CEO 
BTR 

POe 21 . 3 SKY BLV 
SSFCA 94080 


Mr. A Mrs. J. McHue, Jr. Ph.D. 

ChM Exacuttva Officer 
BIO/TECHNOLOQY RESEARCH, INC. 
PO Box 21. 3 Sky Boulevard 
South San Frandsco. CA 94080 


Easy to use plus context-sensitive help. Fast: 10-20K reea/hr. Converte dBASE III files 
directly, irrports/expons ASCII. RequiraaStSKRAM. 3(Hfay rrvb guarantee. 

DalaAUftSfiQ CtRCLESTSON 

READER SERVICE CARO 

Peoplnmlth, Inc. pob 384. N. Sdiuaia ma ozoeo ( 617 ) 545-7300 


ENTRYPOINT90 


The most widely used data 
capture management system. An 
easy-to-use, flexible, cost effec- 
tive, heads-down alternative. 
Communications support for 
on-line/off-iine, LAN. 

• 150,000 ks/hr* 24-hr. bulletin board 

• 800 hot line • Call for demo disk 
OATALEX 

too Pine Street. Suite 2400 
San Francisco. CA 94111 
800-962-8888 415-362-4466 

CmCLE seo on reader 3ERVICE CARO 


DATA ENTRY EMULATOR 

You will no! find any PC Data Entry System— 
FASTER. EASIER to use, or LOADED with more 
USABLE features. Distribution Worldwide The 
EMULATOR will meet your Data Entry needs- 
OR-return it with no obligation PC or DE style 
teyboard. Fully menu driven Price $395. 30 
DAY FREE TRIAL. Also avail tor IBM S34/36 

p^UMPl TfcH 

□□ 

COMPUTER KEYES 
21929 Makah Road 
Woodway. WA 96020 
(206) 776-6443 


FOLLOW THE LEADERS 

6 of the 10 largest corporations in America have 
chosen DPX to le^ them into PC-Based Data 
Entry. (^11 now for evaluation copy of RODE/PC 
- $40 (refundable) $6 shipping. ROOE/PC is a 
complete solution allowing standalone or net- 
worked PC's to replace all types of key-lo-disk 
systems. 

DPX 

20823 Stevens Creek Blvd. Sle 130-M 
Cupertino. CA 95014 
(408)973-9292 TELEX 701111 


DESK TOP 
PUBLISHING 


PowerText 

Formatter 

I nexpensive DetkTop Pub- 
liehlngl Add the PowerText 
Formatter, Software for Automat- 
ic DeskTop Publishing, to your 
word processor and out perform 
the top selling products. For 
only $149.95! Call for 14 page 
brochure! 

A utomatic features and style 
sheets allow publishing one 
page letters to full length books. 
LaserJet camera ready copy - 
good looking copy with other 
printers. Indexlrig, Table of 
Contents, Outlining, boxing, 
graphics placement, and more, 
are automatic. Hard dIsK EGA. 
mouse, wIrKlows not required. 


Beaman Porter, Inc. 

417 Halstead Avenue 


Harrison. NY 10528 
(914) 835-3156 
(BOO) 431-0007 

CIRCLE Sit ON ReADEH SCRVICE CARO 


VENTURA AfO PAGEMAKER USERS 

COREL HEADLNE creates unque 
heacAnes. ones logos or ^aphc 
embeishmerts for use in Venim or 
PaoeM^ $185 US. Witt COREL 
nEWFONT you can stretch, rotate, gray, 
shadow or shade PostSchpl Plus bnts 
forusenVentjra.$165US. COREL 
VENTURA ununes ndudes Styler. to 
pnrt yxjr style sheets and 6 otfter 
poweduipadia^ $99 US. COREL 
tABN lets you easily import a^xead- 
sheet ink} any desidop pubi^ing or 



1600 Caring Ave. (Ottawa ONT K1Z 7M4 
( 613 ) 728 ^ 

CIRCLE 592 ON READER SERVICE CARO 
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FOR .MORE l,\FOR.U.\ri(K\ OR TO VIACF YOVR AD CALL 212 50.1-51/5 


MAGAZINE 


DESK TOP PUBLISHING ENGINEERING 


ARCHITECTS/ENGINEERS 

Job-Cost/Job-Bill is written especially lor Ar- 
cbitectural and Engineerirrg firms where project 
cost management and invoicing is required 
Menu driven features include: Job History, 
Expense Summary. Time/VVbge/Salary/Billing 
Totals, Password Entry, and tnvoicing IBM and 
compatibles. 256K/Hafd Disk reqd.. S29S + 
S3 s/h U S. Visa/MC/Check 
SAl/Structural Analysis. Inc. 

301 W Camino Gardens Blvd . Suite ttO 

Boca Raton. FL 33432 

Toll tree 800/635-6366 Tone 614 

ARCHITECTS AND ENGINEERS 

The AEMAS system is designed for Architects, 
Engineers & other firms where monitoring pro- 
ject costs is required. Modules include: Job 
Cost, Payroll. A^. A/R & General Ledger 
AEMAS is fully integrated, includes automatic 
invoicing & ties-in to most spreadsheet & WP 
programs. Multi-terminals available. 

DATA BASICS. INC 
11000 Cedar Road. Suite 110 
Cleveland. OH 44106 
(216) 721-3400 


CADKEY3 

CadkeyS Reg S3, 195 -. S2.695 

Cadkeyt Reg $495 $425 

To sp^ up and enhance your use of CADKEY. 

we now have the complete line of CADJET 

Digitizer MASTER Template Series (or CAD- 

KEYS Call or write tor information 

HLB TECHNOLOGY 

P.O. BOX 527 

Blue Ridge. VA 24064 

(703) 977-6520 


OCR SCANNfNG SYSTEMS 


for PC/XT/AT/PS2 and MAC! 

Our "Scanning Connection" products can read text from magazines, 
booka, reports and letters Into your PCI We developed a unique 
trainable character recognition program called "SEE SPOT RUN" for 
difficult to read typeset material. For typed material, we provide a 
pretrained program called "READRIGHT." Our "SCORE" program will 
analyze bubble forms. Selling hurtdreds of systems each month, we 
offer customers the lowest prices, best service and technical support. 
Call us today for the best prices on scanners from HP, CANON arKi 
PANASONIC. Dealer and volume discounts availablel 

11 20 KAIBAB • FLAGSTAFF. AZ 86001 £ FLAGSTAFF 

(602) 779-3341 • TLX 705609 C GNGNGERING 


Desktop Publishers Int’l. (800) 548-0386 


Ventura Publisher $469 Ventura w/mouse $ 529 
HOTSHOT piml $149 WYSHont (greot!) $79 

Fonts for Ventura. Pagemaker: Dingbats (0®€)). Helv 
Cent.Scmbook, Paiatino, Hefv. Condensed, Timcn Rmn, many mo re 

VS. Softcraft/Bitstream. ADOBE & Conofont Starting at S49 

Amdek 1280 monitor ($699): LoserView starting at $1499 

Princeton Scanner complete w/PC Paintbfush+ $895 

Canon, Microtek, Datacopy. ScanJet scanners ..CALL & SAVE 

JLASER+SA card w/prlnter Interface S399 

Halo DPE($ 1 29); Pub. Pointbrush ($ 1 89); Typefoundry ($349) 


100s nvore OTP products. Call lor our free price llst/catak>g. 

VISA/MC welcome. TECH a NY State (212) S34-1234 

ciBcie 5>3 ON BCAoeR stRvice card 


ENTERTAINMENT/ 

GAMES 


* • • * ADULT SOFTWARE ‘ " 

itttch these girls! Lei your PC0(T/AT. Compa!- 
ibles & you have some real enteftalfMnenl. 
Games, graphics and mote for adulls only. 
Volumes 1 and 2 are $11.95 each ppd Volume 3 
$16.95 ppd Confidentially assured Color or 
graphics card needed Must slate and sign age 
as over 21 lY*’ format. 

A.O.S. 

P.O. Box 106 
Marion. CT 06444 

CROSSWORD POWER " 

Up lo 60 words in each puzzle. Make single 
puzzles or automatically create and print up lo 
15 different puzzles from each list of your words 
and clues. Reuse words d clues in new puzzles 
without retyping Great for games or vocabu- 
lary/review ChecVMO $69 Add $2 tor ship- 
ping/WI res add 5% tax. 

VYISCO COMPUTING 
2821 Sampson Street 
Wisconsin Rapids. Wl 54494 
(715)423-8189 

3 IBM TRIVIA GAMES 

Sports. New & Old Testament $19.95 ea. Graph- 
ics/sound. Color or mono. 3 levels. 1-2 players. 
Timed scoring. More! Gel any 2 (over 1.(XI0 
mult, choice questions) oi^ $29.95. Get all 3 
$39 95 Specify disk size PC/MS-DOS 
or MO sflt $2 
Genesoft 
PO- Box 47611 
San Antonio, TX 76265 
(512) 657-1243 
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WithStyle 

Style Sheet Manascr/Editor 
for Ventura Publisher 

• yirwStyIrShita 

m Print Srbrrnv R/pnrtt 
m BdilTnpt 

m Ctff Ont Strlt 5/htl fAn u k t r 

m Add, Cnfr. DcUtr 
m Fatt mmd Intnilim 

• Mnnr Othrr Fintnm 

OnlySr9.V5 

Pecan Software SvwrriH. Inc. 

UlO 39th Street; BmoUyn. NY 1 12 ID 
7111/H.il-JIOO. (800t6S-PECA\ 
VISAiMC/AMEX — . 

CmCLC SM ON READER SERVICE CARO 


LEARN DESKTOP PUBLISHING 

With VIDEOTUTOR. 90 minute video tape. 46 
page workbook and example diskette. Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily. Clear compreh^ive instruction 
Ventura users! Wnlura store now open, call tor 
tree Ventura utilities and fonts catalog and free 
V^tura lips card. 

VIDEOTUTORATENTURA STORE 
219 Ilihau Street 
Kailua. HI 96734 
808-254-6419 


EDUCATION 


GRADE WEEK VACATION! 

Average and print out your grades with the fast, 
easy-lo-use AEIUS GRADEBOOK program 
New version 2.3 is published as Shareware. In 
use by teachers coasi to coast since 1985 
Shareware disk with program and tutorial only 
$10 ppd. Register lor program, prmled manual, 
phone support, and update nolificalion lor only 
$35 ppd. Free Literature Check. VISA or MC 
AEIUS CORP 
P.O. Box 700457 
San Jose. CA 95170 
(408) 257-0658 


ENGINEERING 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (ploner driver) provide integrated engineer- 
in^ertiific 2-0 & 3-D graphics with NO PRO- 
GRAMMING REQUIRED* Menu-drrven. flexible, 
professional Choice of formats: tabular/line, con- 
tour. bar, pie. 3-0 wire frame & much more! 
OMNIPLOT(S) $195. 0MNIPLClT(P)i both $295 
MICROCOMPATlBliS 
301 Prelude Drive 
Silver Spring, MD 20901 
(301) 593-0683 


STRUCTURAL DESIGN 

Fast, highly inleraciiw. integrated programs tor 
structural analysis and design of BEAMS. COL- 
UMNS. TRUSSES and FRAMES of any material 
Easily mastered programs result in dramatic 
lime savings while producing efficient, accurate 
designs Specify PC. XT or AT and send $25 for 
demonstration diskette to: 

C-Squared B-Squared Software Design. Inc. 
461 Bush Street Ste 220 Oeot A-2 
San Francisco. CA 94108 
415/391-7309 

SIMULATION 

GPSS/PC is a tuil-power version of GPSS. Ihe 
mo^ popular mainframe simulation language 
Specifically designed lor interactive use on to- 
day's high-speed microprocessors, it is loaded 
with ieatures such as interactive graphics and 
animation Using GPSS/PC. you can predict the 
behavior ol complicated real world systems 
MINUTEMAN SOFTWARE 
P.O. Box 171/B 
Slow. MA 01775 

800-223-1430/617-897-5662 Exl.316 


MULTI-LINE FUN AND GAMES 

Run A POPnel social center' Up lo 23 lines of 
chat. CB. games sm^ as: traders, adventure, 
mazer, skunk, liars, poker, blind chess. Graph- 
ics for games (w/POPlerm) Mail and bulletins, 
of course Sysop tools lor a(£Ounis/house- 
keeping HW/SW tor 7 fines is under $3700. 
Users pay 60 centsmr. 

KINESIS CORP 
3000 Citrus Circle. Suite 212 
Walnut Creek. CA 94596 
415-932-1146(v) or 415-932-GAME(m) 

TRAIN DISPATCHER 

TRAIN DISPATCHER is a realistic simulation ol 
a railroad traffic control center If was created by 
designers ol CTC systems tor operating rail- 
roads and is used by some rai<roads In their 
dispatcher training programs Available lor IBM 
PC.XTAT and Jr. for $35 + $2 50 s/h. 

Color Graphics card required MC/Visa accept. 
SIGNAL COMPUTER CONSULTANTS, LTD. 

P.O Box 18222. Dept 33 
Pittsburgh. PA 15236 
(412) 655-7727 
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ENTERTAINMENT/ GAMES 


FINANCIAL 


Natural Intelligence. 

E verybody is excited these days about ArtifKiai 
Intelligence. But toots come and go. creators 
stay. It takes more than Al to solve YOUR problems. 
It takes namral intelligence • YOURS! 

If you agree, you are ready to sharpen your 
problem-solving skills, expand your memory, 
improve your coordination, quicken ymir reaction 
to various stimuli, enhance your perception, and 
maybe even stimulate your creativity - while 
having fun. 

You are ready for MENTOR * 



CIRCLE ses 

ON READER SERVtCE CARD 


Still In Demand. 

MENTOR” is new software for a rigorous mental 
workout, MENTOR” contains 58 psychometric 
exercises and tests (including 25 complete I.Q. 
tests - over 950 problems • with separate sections 
on verbal and numeric abilities). 

MENTOR” 

For mind expansion and fun - just $49.95. 

ToCTifcijflircrpj nl MENTOR” pirtse cUI 800443-7380 
(iBTrui.canctneci91S-494-5936) Vu*MiaaCwt Ktcpwl 
IBM PC lod conpBiMn. ^S6lt. bowl 
Hcuuw Rnnirti. Ik • )l 12-A We9 ChMmi • Miiflad. Ttxs 7V?01 



“If you are interested in Go, buy this 
program.” Jerry Poumelle, Byte 7/87 
Why do the Japanese show Go on prime 
time TV? Learn why they have beerv 
addicted to this game for millenia. 
NEMESIS'", the world’s strongest Go 
program, is the ideal tutor. Packed with 
vital teaching features. NEMESIS'" even 
tells why he m^es his moves! 

To order call 617-863-1454 or send $79 
for Nemesis or $125 for Nemesis plus 
optional 1000-f Joseki Tutor *■ $3S/H. 

Toyogo Inc. 

34 Oak St. Lexington. MA 02173 


RNANCIAL 


Balance Checkbook 
Organize For Tax Time 
Easy For Home 
Powerful For Business 



NOW— Version 4.1 
Not Copy Protected 

\ Checks 


ONLY $74” 

$3.50 P/H & CA 6W% lox 
VISA/MC/Check 


CALL NOW! 

213/661-2031 

9 30 AM— 5 PM/M F 

• 

CDE SOFTWARE 

948 Tuloroso Drive 
Dept PC 

Los Angeles, CA 9(X)26 


V T Balances 

• Single entry occounting ^ 


Single entry occounting 
system centered around the checkbook 

• Handles cosh & charge tronsoclions 

• View, edit or print ony entry for a yeor 
with simple but powerful commands 

• Balance sheet, cosh flow and profit & 
loss statements, plus mony more reports 

• Prints checks; versatile oddress file 

CIRCLE SS7 ON READER SERVICE CARO 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 


LUrnRY TRACKER AND WHEELER™ 

fa ALL PKX^K games where you choose 
7D runbers! Stores pas 1(100 winring draM^ 
and dates. Stored numbers are artaiyad 4 ways - 
HOT. DUE numbers and RECENCY displayed on 
screen a printod charts. Select 5 betting methods 
and choose one of 20 built-in popular WHEELING 
SYSTEMS! ()tecfcbeB la al winring contitfon s . 
Prints charts, statistics, numbers and wtieeiin 
^ems. Why pay up to $99 for lesi^ NEW!! 
lMioi^.$M95-f$1.S0S&H. 

THE DAILY NUMBER BUSTERI ™ 
They sato it couldrft be done! A coniiplete software 
padoge fa 3 and 4 digit daly nurrfm games. AH 
of theloITERY TRACISR AND WHEELER teahres 
hdutira ALL straighi and box bet combinaions. 
Prints (marts, statetics. numbers and ^ms. 
NEWH IBM/Conv. YbuY lew this soflWSM 
-I-S150S&H. 

B(THnMNMBIT4W-LWE,hK. 

PaScR 553 Dept. PCM 
WesttxxixMA 01581 

VISA&MCcal: 1400424-7888 Ext. 2t3 

CIRClf SU ON READER SERVICE CARO 


FINANCIAL 


SPECTACULAR STOCK PLOTSI 

SPLOT! plots up to 100 user selectable stocks, 
porttolios. comparisons; ZOOM 1 yr-2 wks: 
uses slock price tiles from Dow Jones. 
X'Change. X'Press or integrated editor Not 
copy protected Requires EGA. 256K. hard disk. 
DOS 3-r- $90 check, money order 30 day 
refund. 

DATA BASE ASSOCIATES. Dept. P 
810 Richards Street. Suite 901 
Honolulu. Hi 96813 
(808) 521-6459 


LOAN AMORTIZER -f 

Excamort: Loan Amort's simple/complex, extra 
pymts. poinls/tees. APRs (Per Reg.Z). balloons, 
solve unknowns, yields/IRR. PV, FV. store/ 
retrieve, more. IBM PC/XT/AT/PS2/compat. 
Great for ciieni services. Acclaimed nationwide 
by Banks/Legal/CPAs/CUs/S8iLs4t E. $149.95 
> $5 s4i Visa/MC/AmEx. 60 Day MBG 
ELECTROSONICS 
36380 Garlield #1 
Fraser. Ml 48026 
800/8584448, 313/791-0770 


(ihartin^ Software 


MetaStock" 


Demo Disk— IS 
Perform sopiHsticaied technical analysts on 
slocks, mutual funrJs, commodities, etc 
Features mulbple movable wirvJows. unlifflited 
movirtg avera^ 25- pre-set indicalors. 
irendtir>es and trading bandi overtays and 
spreads, plus much more* Compatibie wWi 
12- major data servKas. For compleie 
literature, call toll-trae 

1 - 800 - 882-3040 

Computer Asset Management Inc. 
Box 26743 S.LC., UT 84126 (801) 974-5115 




MONEYCOUNTS^ 

Is Only $16! 


Easy-to-use CPA-designed money 
management aci'ountmg system for 
home and business Checking, credit 
card management, smart chockbiH>k 
balancer, budgeting. finarK'ia) state- 
ments. graphics, financial data base 
vMth three-way look up. inL|uiry 
reptirts, on-line help, pop-up calcula- 
tor. tutorial, liTtsoI capacity (up to V4Q 
accounts 24000 entries per year) and 
much more Not copy protected. 



PC NsgaxiBe CUBBificd 
Marketplin 

the ultinate tar|et uriiet! 


Thr biAiM) s|ifri0m otm md PC Haauiiw doiiT 
hivp (hr uiar to shuf tnigiid. ih*ir i«h cufirffn » 
Artiina dImi ih() nrfd ugurM) u puttiUe 


HmtI MUCT their •OentiM la PC 
NaiRBW CliMided Marketphee 


Fur ilirm PC Maiuinr ClauiAni Hirkrtpien-t 
Dim-i Ki-iipuns«/T)is|iUT Ad ruriMi rrpmrnii ■ 
fAsl. And roei rtreon* mMhod of pnideri er 
quinlMm Thn kniM ii siJI hi\r Ihr pnidnru they 
iHTd and ihrtiironMl«)nthn'«ui rpSArdinAimr*. 
Tolaiii* duoiunii. iprrifiretmu and drln-pn 
II vtsi ihink ilui your busumt rtn brnerti fron 
itir SKiUOUbnnd ifiM-iAmatiii ffod PC Mijuunr 
VurUE KIOHT' 


Sa lake OIXEa acUea aad cal 
(2U) 50-5115 
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FOR MORE INFORMATION OR TO PLACE YOL’R AD CALL 212 503-5115 . . . 


HNANCIAL 


CALC 


COMPOUND INTEREST 
POWER TOOL AND MORE 

88 . 


Partial list of features: 

• 30 functions in all • Easy to use • 5 types 
of amorti 2 ation schedules • IRR's and 
NPV's • Compound yearly, quarterly, 
monthly, etc. • SL, DB. and SYD deprecia- 
tion schedules • Regression and correla- 
tion • Creates print-outs, dBASE files. 
ASCII files. 


(800)262-6890 

FLORIDA 

(800)330-6722 


PCWORKS) INCi Miami. FL 33265.mf • 1305) 5532199 
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FLOW 

CHARTING 


GRAPHICS 



Row^harting II-*- 

The New 
Plus 
for Fast 
Flowcharting 

FUOWCHARTirHG 
is new! It’s now Row Charting 
11+. with more speed + more 
functions + more printing 
options; 

• 10 text fonts: 26 shapes; 

• Line mode can stop at a sh^>e: 

• Backspace ki^ can erase a Ine to 
fesorl^ 

• Free text entry an ywh er e, or select 
autocentering: 

• Vertical or horizontal printing: one 
chart or multiple charts. 

Used by Fairchild, Bechtel and 
more than 500 other major 
corporations. Eldit quickly and 
accurately — even major edits — 
with Flow Charting I1+. the 
Specialist 

See your retail store or call: 

FATTOW a PATTON 

So(twtr« Corporation 

800/672-3470, exL 897 California 
600/5368157. exL 697 National 
408/629-5044 International 
CMtCLE sat ON READER SERVICE CARD 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


GRAPHICS FOR SCIENTISTS 

GOS (Graphics Operating System) allows you 
to create graphs at your MSDOS computer & 
graphics prinler/plotter efficiently & defllyl This 
easy to use program features data manipulation 
& presentation routines appropriate to scientific 
environments Sensible & flexible data entry 
provides for both keyboard entry & retrieval of 
ASCIi files. GOS Is menu driven w/online heip 
screens Excellent manual free phone support, 
inexpensive updates $199 + sm 
aiS. INC. 

Route 2. Double Bridges Road 

Jefferson. GA 30549 

(404) 367-9191 (collect calls accepted) 

aSmm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
tiles produced on the IBM PC into brilliant SSrrvn 
color slides with color resolution 400% better 
than your monitor Lea« your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SHOE EXPRESS $9/slide. 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716) 424-5300 

F0RTRAN7PASCAL GRAPHICS 

GRAFMATIC (screen): Microsoft forlran/Pas- 
cai, R-M, Lahey callable routines. Graphics 
primitives, total 2-0 pl(X support. 3-0 plots and 
solid rnodels. EGA/CGA H^cules mono sup- 
port HP/HI plotter^ PIOTMATIC. Laser, dot 
matrix printer? PRINTMATiC. $135 ea Any 2. 
$240. all 3. $340 Ask about our 15 fonts 
MICR0CDMPATI6LES. INC 
301 Prelude Drive Dept. PC 
Silver Spring, MD 20^ 

(301) 593-0663 


GRAPHICS 


GRAFPLUS 

# 

Power Pack Your PrtSC Key! 

Only $49.95 

Gralplus™ turns any IBM or compatible sraphics application 

into a piwverfiii communicator by printirkg 
have created on your computer screen. 

exactly what ytKi 

• Print in color, bbek-on-white, whitc-on-black 

• Scale the imiige to any sire 

• Print vertically or horizontally 

Jewell Technologies 

• Work with virtually any bit-mapped 

4740 44th Ave. S.W 

dot matrix, laser, ve inkjet printer 

Suite 203 

• Link into Pagemakcr or Ventura 

Sctittlc, WA 98116 

CIRCLE 5S2 ON READER SERVICE CARO 

206-937-1081 


HEALTH 


YOU’VE GOT THE PC 
YOU’VE GOT THE BIKE 
NOW GET THE LINK! 

If you're «nnu ahod cycling and fnneu. DynaUflk* will nuke your indoor training more cnjovable and^ 
productive Dynalink's paienied opticnl senm and software corntHoe dx power of IBM or cimpelibie 
computers with your wind load simulaiar or roilen* Imagine measunng speed, cadence. caiorKs. dts- 
eaxe and ume. and graphically displaying them on your imniior There's even a module ivulriiie to keep 
track of heart rate You choose how you want lo train, solo workout, a simulaied match race against your- 
self or a world champiun, or actual head-loliead cempetmoo against up to three of yow friends. Record 
dx data and prim It out later if you like Ploi yoix fitness progress with luiomaiK record keepu^ 

Dyiulink $139.95 (800)822-5668 

Dynalink w/HR module . . $199.95 (216) 261-5100 



CALLADYNE 

CORPORATION 

*SrMefns«lfo availaMe for popular stMionary iMcyciM Call 

tor Information HR moOuie me«U or excaaoa UL part 544 rwquiramenta for medical inatrumantation. 
cmctc S*3 ON REAOCR SERVICE CARO 


OVERSTRESSED? 

Use your PC and in the privacy of your own 
office begin (o take control over stress in your 
life. Covers stress basics, causes & impact on 
family life & your job. Learn the best metfiods 
tor handling stress. Now get stress in your life 
under control. Only $179 + S/H. IBM PC or 
compat. W/256K 
Westinghouse DfSCatalog 
P, 0. Box 3377 
Pittsburgh, PA 15230-3377 
800-338-DISC(3472) 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4.0. commercial grade system 
provides Stock Status. Purchase Order Writing & 
Tracking. Trend Analysis. Quality Control Report- 
ing Detail Analysis. Bill of Maienais. Multi Loca- 
tions ^ more Modular. "micrD" priced & 
configured to your needs. Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 


Soflware/Inventory 

continued on the following page . 
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INVENTORY 


•••dFELLEH INVENTORY* *" 

A business inwntory program written in modifia- 
ble dBASE source code. The menu-driven pro- 
gram lets you locale items by irtscmory name or 
number. It keeps track of reorder poinb. verxiors. 
average cosi & other information 

* dFEUiR Inventory S15Q/Requires dBASE ll/lll 

• dFELLEH Plus $20(Vwifh HisJory & PC’s. 
Requires dBASE Ill-Ill PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA. ROUTE 3 
Ishpeming, Ml 49849 
(906) 486-6024 — 

MANUFACTURING INVENTORY $99 

Inventory control wifft Bill-ol-Mderial Processing 
and vendor tile tor small to medim sue batch 
manulacturers or job shops. Project material 
requirements, allocate material, maintain material 
cosI per work order and for all WIP Allows up to3 
remote terminals to receive or issue m^erial 
Meets supplier log requirements of MIL-l-45208 
REAL TIME AUTOMATED. INC. 

1340 B No. Dynamics St. 

Anaheim, CA 92806 
714-993-0111 

HOUSEHOLD INVENTORY 

Menu driven inventory system. Two bases: 
1)household items 2)books. Ublizes windows for 
tables & help screens Reports inci summary & 
detail reports. Data baci^. dBase compatible 
files Excellent lor insurance records R^ires 
512k. IBM PC or 100% comp. $49.95. 

(Tx Res add $4 lax) 

SoltLeeWare Systems 
P.O. Box 161044 
Irving. TX 75016 
(214) 855-7247 


LANGUAGES 

^ SSS Fortran ^ 

Reduced from $325 

Small Systems Services 
Extended ANSI-66 Fortran 

Compiler Noto $96 

RATFOR (source code) 

(was $100) Now $36 


Multi Data Managamsnt, Ine. 

PO Boa S3S3 Urban*. tL 61801 
Inquiries: (217) 367-0003 
Orders (Vlsa/MC): 

(600) 266-2256 x3300 

OWCLE 564 OH HEAPEB SgRVrCE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


LEGAL 


DEED DESCRIPTION ANALYZER 

Simple plotting of deeds (o scale on saeen or 
printer. Accepts curves, tee. chains, poles, rods 
& varas. Find acreage, sq. ft & closure errors. 
Edit permanent disk files. Designed lor non- 
surveyors Comprehensive manual Users in- 
clude attorneys, realtors, bankers and ap- 
praisers. $49 95 VC/MC/CK 
GREENBRIER GRAPHICS. INC 
1102 Main St. P.O. Box 727 
Rainelle. WV 25962 
(304) 438-8157 

L-PLOT... 

A Metes & Bounds program to plot/print plats 
ot any scale- Any description- use Any mea- 
suremenil Calc, areas, error ot closure, plots 
multi tracts. IBM/compat with monographics. 
CGA or EGA capability. $190. Or send $15 (or 
real working demo, refundable with order. Visa/ 
MC/chk. Free info. 

LAN/SCAN, Inc. 

P.O. Box 6863 
Abilene. TX 79608 
(214) 824-6419 


MAILING 

PROGRAMS 

POSTWARE MAILING SYSnM 

Aulomale mail preparation. Cul postage costs 
by 5( per piece or more Only PostWare prints 
address labels in bundle and bag. bulk malting 
order. Not a useless zip code sod. Prints ad- 
dress labels, bag lags/lray labels Calc post- 
age. Works with dBase III PLUS. DATAEASE. 
PowerBase. Smart & others Also ASCII. 

* 1st & 3rd Class~$195 * 2nd class— $395 

* Carrier Route— $300 * Dup Detector— $200 
PoslalSotl. Inc. 

515 Division Street 
U Crosse. Wl 54601-4544 
608/784-3500 800/831-MAiL (6245) 

THE MAIL ORDER ACCOUNTANT 

Order fullillment/Lisi management. Includes 
customer lists, labels in 6 formats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card. Prints shipping 
labels, credit card slips. UPS shipping man- 
ilests. sales tax report. dBase ill Plus source 
code provided $975, demo $25 + $3.50S/H 
GOLDSMITH & ASSOCIATES 
48 Shattuck Square. Suite 86 
Berkeley. CA 94704 
(415)540-8396 

"THE MAIL ORDER WIZARD 

is one very poweduf program. It otters a catalog 
business all (he computing routines it needs- 
and then some!. ..gives new meaning to the 
hackneyed phrase, 'user friendly' .. Written in 
Assembler, it operates with lightning 
speed .very serious software, a must see' " 
(dialog Age. $970. Demo. $12. 

The Ha^ Corporation 
602 Madison Dept. M 
Evanston. IL 60202 
800-782-8278 


MAILING 

PROGRAMS 


PC/LABEL MASTER 

Editors’ Choice 1987 

A mailing list program that 
does everything except walk 
to your post office box. 

0 Maintains unlimited records 
0 Allows up to 30 usei codes 
0 Index/last name & zip codes 
0 Sorts on any field 
0 Imports anci exports files 
0 Checks duplicates 
0 Auto dialer; plus much more 
M9*15-day money back guart. 
BEST PRCK^RAMS 

2700 S. Quincy Street, Arlington. VA 

600/366-2405 ;(703) 820-9300 
cmcLE 59$ ON ftEAoen senvicE card 


MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have tiectronic claims sub- 
mission (ECS) to Medicare & commercial car- 
riers. paper claims loo. 

• PC * CLAIM $89 95; claims only. 

• PC * CLAIM w/ICD's, CPT's & HCPC codes 
$229.95. 

• PC • CLAIM PLUS claims only w/palieni 
tile. Complete a claim in one minute $459 

• THRESHOLD * TM $1,995.00 claims, A/R 
patient billing. 

• THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice management, slaiis- 
tics, analysis- 

• CLAIM * NET Naiionwide claims clearing 
house Full 100% credit on product upgrade 
PC * CLAIM & PC ' CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ AT 
compatibles MS-DOS 2S6K. 

PHYSICIANS PRACTICE MANAGEMENT 
1810 South Lynhursl Suite Q 
Indianapolis. IN 46241 

(317)634-8080 

In continental U S. call (600) 428-3515 
Indiana residents call (800) 792-3525 

Medical/Oentai Systems 

Second Decade. Support tor more than 130 
machines Featuring paper and electronic 
claims, patient billing, appointments, diagnos- 
tic data base, word processing, financial histo- 
ries. payroll, accounis payable, and general 
ledger. Single and mulli-user systems. Slarting 
al $199.95 2,400 Dealers 
CMA Micro Computer 
55888 Yucca Trail #6 
Yucca Valley, CA 92284 
619/365-9718 


MUSIC 


COMPUTER MUSIC CATALOGI 

largest music soltware selection anywhere! 
Detailed information on the leading computer 
music products including waveform editors, 
transcribers, educational soltware. sequetKers. 
MIDI interfaces & more Get (he tacisl Comp^i- 
tive prices! Visa/MC. Worldwide shipmenll 
Send $3 for 80 page catalog. 

DIGITAL ARTS & TECHNOLOGIES 
Dept PCI, P, Q Box 11 
Millord. CT 06460 
(203) 874-9080 

INTRODUCTORY OFFER 

PC MIDI Interface Card, Sequencer Software 
and 4 MIDI cables (1 in. 3 out) ONLY $138.95! 
64 tracks. 60.000 events, OCX) (icks/qtr note 
resolution! Fast, full featured, easy to use soft- 
ware Best MIDI offer ever made! Developer's 
source code $99. Dealer inquiries welcome. 
MIDI MUSIC 

800 East Campbell Suite 199 
Richardson. TX 75601 
(214)238-5269 

SONGWRIGHT III 

MUSICPROCESSOR prints professional shed 
music with lyrics. Full-screen graphics editor. 
Transposes to any key. plays tunes Features 
multiple stall & voices, hvrrxxiy, counterpoint 
bass/treble all time signatures. IBM/E^. 
Star Printers. Send $49.95 + $2 s/h or write 
tor tree sample outpul. 

SONGWRIGHT 
Route 1. Box 83 
Lovettesville. VA 22060-9608 
703-822-9068 

FORTE l/tl MIDI Sequencers 

16/32 (racks. 16 channel s/lrack Record/Play- 
back. 60.000 notes. Most powerful MIDI edit- 
ing. Rhythmically flexible Step entry. Auto 
Punch, quantizalion. realtime playback control. 
DOS shell New in FORTE II: System exclusiw 
storage, unlimited looping. SMPTE cue list 
Songlist. Accel/ritard. S15Q/S250 
LTA Productions 
P.O. Box 6623 
Hamden. CT 06517 
(203) 787-9857 

MusicEase 2.0 

Full featured music processor: print, play, 
transpose, cul & paste, no range limitation. 
1-2-3/WordStar style commands, multiple 
voices/staves, lyrics, all keys/melers. custom 
symbols/placemeni, WYSIWYG, beams & 
more. IBM/Epson printer, CGA graphics moni- 
tor Intro oiler Serid $99 95 -f $5 s/h. 
Grandmaster. Inc. 

P.Q Box 2567 
Spokane. WA 99220 
(509) 747-6773 


Soflware/Music 

continued on the following page 
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MUSIC 


PROGRAMMERS TOOLS 


PC+MIDI 


It's a simpla aquation. 1b plug your PC or PC-compattbla into tha 
modarn work! at music-making, usa Itta completa lina ot MIDI soft 
waro arxt hardwara from VOVETRA TECHNOLOGIES. 

□ SEQUENCER PLUS: SS-track total MIDI racorder/aditor. 

□ CONVERSION PLUS: (lie converter for music notation programs 

□ PATCH MASTER: rtetwork organizer arvi sound librarian 

□ OP-4001:PC/MI0l interface card. 


“rvB r>a»ar seen a more powvflut, aasK-to-usa music and recordng 
system bug-ftaa'(PC COMPANION) 


= MUSIC 



For more information or your nearest dealer, contact VOVETRA TECHNOLOGIES. 
Dept. C. 426 Ml. Pleasant iWanue. Mamaroneck NY 10543^ or call (914) 698-3377. 
CIRCLE ses ON READER SERVICE CARD 


Tape ‘N Step 

For IBM & compatibles is a sequencing soft- 
ware based on a spreadsheet concept. Some 
the features are real-time & step-time record- 
ing. 85,000 notes. 2046 traclrs. crescendiy 
diminuendo, dynamic Ctrl., delete. & copy 
modes, loops & nested loops & much more 
$150. For more information write or call: 

The Midi Connection 
PO Box 262 Sin. 0. Montreal 
Quebec. Canada. H3K 3G5 
(514) 933-5127 Dealer inquiries invited 


PREVENTATIVE 

MAINTENANCE 


ONE-OF-A-KIND 


PC MAGAZINE ARTICLE DISK 

Use your database, spreadsheet, or word-pro- 
cess program to instantly find PC MAGAZINE 
articles, reviews, util., advice etc. Query or 
search lor PC topics & come up with issues & 
pages where that topic is covert For $30 get 
Jan. 87-presenl & qtrty updates lor 1 year. We 
can format your life for 1-2-3. dbase. pis. 
paradox, synjphony. dit ascii— specify file for- 
mal/disfi fj^ Send Ck/MO $30 in CT 
CASAOINE DEVELOPMENT 
46 Quintard Terrace 
Stamford. CT 06902 
(203) 325-9156 


Memory Minder 


Memofy Minder is the ma«t comprehensrve 
disk dlAgnostic progrttn available for 
miooconiputers. Any operator can quickiy and 
easily che^ the vital oper^ng parameters of 
their floppy drives, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operatiora. Use it to align the drrves without 
the use of an oscilloscope. 

IBM PC. XT. AT pro^am and manual S70. 
Precision Alignment Diskettes sold separately 
S40 each. 5.2S ’ 40 track. S.2S " 60 track. ) .2 
MB AT. or 33" 60 track drives. 


«4A 


J&M Syttema, Ud. 
ISlOO-ACeotraiSE 


05(292-4183 
We accept MasterCard and Visa 
ORCLE 5«7 OR READER SERVICE CARO 


IMPROVE PC PRODUCTIVITY 

Improving the productivity of PC users is a 
tough job. Expe^ say an easy & quick way is to 
improve their typing skills. A unique, efl^ive. 
& moneywrise sotution: TYPING INSTRUCTOR. 
Have irnmediate impact. Only $49.95 * S&H 
IBM PC or compai W/128K. 100's of other 
courses available 
Weslinghouse DISCatafog 
P. 0. Box 3377 
Pittsburgh. PA 15230-3377 
000-338- [)ISC(3472) 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to organize, 
operate, and control an effective preventive main- 
tenance system Applicabie to any type of busi- 
ness or industry Full screen input and displays, 
plus function k^ help command. Mamlains his- 
torical data, creates work orders. ^ provides 
numerous reports For into, write to. 

PENGUIN COMPUTER CONSULTANTS 
P.O. Box 20485 
San Jose. CA 95160 
(408) 997-7703 



THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


QuickBASIC Programmers 


Don't Re-Invent the Wheel! 


The MIcroHelp Toolbox, at nemsi 
product 6 a iCmry of subprograrrs arid ftxictim 
that drsstcaty reduce your progremming tme, 
whie givrg your prograrns a crisp, professional 
look and feel. As 8 bonus, we include a routine 
that lets you set the DOS Errorlwel from any 
torsion of 06 as wel as BASCOM 6 in “rete" 
mode. Priced at $79. this product e ttie best 
value )Ou1 fnJ in QudrBASIC add-on lixanes. 


Over $5 subprograms gwe you services kke: 
Pulldown menus ala OB; Pi^ one, or * 189 '' 
rnany se l e ctio ns frorti a boxed windowed area; 
Seiect ala Lotus 1-2-3: Select and highlight a 
portion of the screen; Full screen. Virtual screen 
and Spreadsheet rpu routines lYkidirg ope^ 
data checking; Gel and set the stale of the 
keyboard hodv'; Exploding boxes witt) shadow 
and sound effects: Turn monitor(s) on and off; 
Generate unusual sound effects; Search stnng 
arrays quickly. strrgs; Search and leplace 
stnngs: Btrieve senrices; Stuff keyboard with 
character s; Search al directories on a disk lor a 
fye; and many more. 


You also get over 5$ functions: Determine if a 
fite exists wthout error irappng: Tme and date 
anlhiiiatic: Gel day of week (dale functions are 
for most any date not )usl 1 960-2099. They also 
calculate leap years correctly Oetemiinewtiat 
‘ahifr keys are being pressed: Fetch regiiar 
key from a kst of keys: Fetcfi extended Key from 
akst; Center, pad and stnptraing spaces from 
sbings; Use a smgte integer to replace 16 
integer variables in your program; Oetemwie 
COM ard LPT status; ANSI factions; and riwny 
more. Each function has one version ter 06 4 
(FUNCTION-END FUNCTION) wd another for 
al 06'$ (DEF FN..EN0 DEF) 


Since at of the subpmgrams and functions are 
written in QisckSASK^, and you gel aR the 06 
source code, you can modify them to yorr 
heert'scontertWeevensuggesispecificmod- 
ificalioris in the huge aasYttHse, Ufy indexed 
manual. 


To Order, or for More Info, Call Toll Free 

1 - 800 - 922 - 3^83 


Al of our products come wMh sRwl sampte programs and free fuHffie tedned aippoft No royatees when 
our fouSnes are used in EXE programs. Not copy protected. 30 day moneyback pertemwnce quarantee 


We wekxxrw iflSAMC (COO in US only add $3) Shipping us $3«nftr Caradi SS. Onem SI6 ki Qeorgn. add 
sales tax to S79 aid cell (404| 973-9272 Demo «k aveiabie ■ sand $5 eheck ■ reMidea on draci purchase 


MicroHeip, Inc. • 2220 Catiyte Drive • Marietta, GA 30062 


CIRCLE 59 a ON READER SERVICE CARD 


Turbo Pascal Programmers! 


! Computing, dedicated to providing quality software development tools since 
1982. supportsTurbo Pascal 4.0. 

POWER TOOLS PLUS ASYNCHPLUS 

♦ TSR support ♦ Intenupt-driven 

♦ Direct video access ♦ Speedstol9.2Kbaud 

♦ VGA and EGA support ♦ Four ports on PS/2 systems 

♦ Windows and menus 4 XON/XOFF protocol 

♦ DOS memory allocation ♦ Hardware handshaking 

4 Interrupt service routines 4 XModem with CRC 

Both packages irtclude source code, a comprehensive user reference manual, exten- 
sive examples and full program samples on the distribution diskettes Blaise 
Computing has a full line of products ^ for Microsoft C and Pascal as well as 
Turbo C aud Pascal 3 , con^lTTIND INC. 

Can 800-333-8087 today •» ,«,s,x»u4. for your free broclisre. 

CMCLE S«9 ON READER SERVICE CARO 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows tile Sharing arx] 
redirection through DOS functions. $99. NET- 
BIOS ROUTINES allows access to low-level 
nehrark functions. Name, session & datagram 
routines ViQil and no-wail options $199 NET- 
WORK MASTER provides access to Netware in- 
ternal functions. Complete control of your net- 
work from your compiled programs $299 

........... S(^re 

2861 Central Street 

Evanston, IL 60201 

(312) 864-9370 


TURBO WINDOW TOOLBOX 

A complete windows programming environment 
lor Turbo Pascal, Popup windows, pulldown 
menus & messages, virtual screens and a mutti- 
window WordStar-like editor. Animated resizing, 
moving, horizontal & vertical scroliing with blind- 
ing sp^ Optional mouse All source code and a 
90-f- pp manual provided 
Turbosoft 
369 6 Avenue 
Brooklyn. N Y 11215 

(718) 965-9729/No royalties $50 checks only 
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PROGRAMMERS TOOLS 


PUBLIC DOMAIN REAL ESTATE 


At last, QuickBASIC 4 
has a Best Friend. 


We’d like to introduce you 
to the best friend Quick - 1 
BASIC 4 ever had The I 
name is ProSCREEN, | 
and it makes Quick- 
BASIC 4 faster, 
easier, and much 
more flexible. Only 
with ProSCREEN 


MM 


can you produce professional 
I data entry screens complete 
I with validation and custom 
I logic in minutes, and with 
implementation in as 
^ few as two calls. 
Only 


$QQ VISA/MC 


Accepted 


For a brochure and a demo diskette (S5.00. refundable 
with order) or iust a FREE brochure, write or call 
BEST FRIEND SOFTWARE by Lanay Systems, Inc. 

3 Office Park Drive-Suite 100« Little Rock, Arkansas 7221 1 • 501-225-7755 
CmCLE 600 OH REAOen SERVICE CARO 


‘C’ DOCUMENTATION TOOLS 


SAVE hom Of Oobu^gvig wd documeniabon' 

AuiomaHcaNy Oocumam iho viwmai siructuro of 

'C pro0ra(n« witli »uy to-uM "C-DOC" lools 

• CXALL (S39) producM ayslenv modulo levol 
XREFs and graphic iroas of all caller'caNod 
(Now) siructurw within a group of 'C programs 

• C-REF IS29I produces systam module XREFs 
of vanaPfescorstants (md. glotwl vs local) 

• C^HOR (S29) automabctify uses the above 2 
tools to generale/modity module headers 

• C-STRUC ($29) Meagerwy wts C programs 
or retormais toem (md comment poeKuns) 

• 30^y moneybecfe guarartlee of sallslaction 
SREOALII All 4 programs ($126) tor only $89 


SOFTWARE BLACKSMITHS INC. 
6064 St Ives ^y. 

Mississauga. ONT, Canada. L5N-4M1 
(416) 656-4466 


CIRCLE 751 ON READER SERVICE CARO 


Intelligent Front End’" 
Dataplex I.C" $149 


New BREAKTHROUGH data 
entry and file conversion S/W - 
PC/aT/AT & full compatibles. 

• Super-fast key^rd data entry 
to any destination 

• Automatic field formatting and 
extensive validation 

• No programming involved. 
Eliminates screen input forms! 

• Consistent access = savingsll 

• Converts or loads dBASE, 123, 
OIF, ASCII, PARADOX. F\v II, 
EKDIC, ENABLE. SC4. 
and many more!!l 

• Intelligent Alter during data 
transfer. Auto-format, sort, 
select edit fields & layout 

• No need to buy or own source 

or target programs 

Toob a TsehnIqiMS Inc. S12-482-0824 
1620 W 12th SL Austin, TX 78703 

800 - 444 - 1945 

MC/VISA/COO/PO 


CIRCLE 752 ON READER SERVICE CARD 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Ma^etptace 
Call (2 1 2) 503-51I5 


FREE BUYER'S GUIDE 


CalofvvttefofOtfFREEcofnprehen si veBuyg’s 
Guide (xxtaining hiiidreds of languages, 
and appicadons specificaly for IBM persixial 
corrfXjtersandcompattile& We're the worfcTs 
leading independent dealer of programmer's 
devefopment tods because w vmtis souncj 
acMc6 l(Mr dGCOurt prii^ fast deivery, FREE 
domestic shipping and no hidden charges. 
Programmer's Connection 

7249 Whipple Ave.IM 
Nalh Canton. Ohio 44720 
800-336-1166 USA 
21&494-3781 OH & AK (CdecQ 
600-225-1166 Caiada 
216494-5260 FAX 
9102406879 Telex 

216494-3781 totemaiofa 


CIRCLE 753 ON READER SERVICE CARO 


PUBLIC DOMAIN 


INCREDIBLE SOFTWARE 

For /SAfCompsfrMe Computers. 

Get a Word Processor, Spreadsheet 
Database, Money Man^r, 5 a/cade 
games plus our 1 0,000 program 
catalog for ONLY llOAO (4S^) 
VISA, MC. AMEX (COD 4-1 .90} 

International Software Library 
51 1 -1 04 Erreinitae Btvd. 

Encinitae, Ca. 92024 
800-992-1992 (National) 
800-992-1993 (Ca only) 


CIRCLE 754 ON READER SERVICE CARO 


83.00 SOFTWARE FOR IBMPC 

Hundreds lo choose from, wordprocessors, 
data bases, spreadsheets, games, x-raied, loRo. 
communications, business, music, bible. art. 
educalion. language and useful utilities tor 
making your computer easier lo learn MosI 
programs have documentation on the disk. 
Write tor your FREE catalog today' 

BEST BITS & BYTES 
P O Box B245 Dept M 
van Nuys. CA 91409 
(818) 781-9975 



Csit 1 -600-843-5084 lor FREE cstslogi 

SM PC Setiwaf* Celgiicifi 
OrAr S375i<dakiui : 

Otm 1 150 pmgiwnt packed logNhv on dlikMlaa. 
■ech dMuMle ev^He cnl)> S3 75 ' CSakg 
de wi bee ■ anda range d types d pegrema. nctodng 
Panonal Fnsnea, Programmng Languegae. Amunbng. 
Garnta. UMIMator Oak, Scraan. and Pnrtt«. Lolua 
wprtatiad*, dSaie pxagram Mae codanad on the 
dWii WedMponMaalarCard.Vas.OiCOO 
Pappla-t Cboka 

P.O.Bot3(HI WarsarRo6toa,GA3I09* 
t-S00-84J-SaM • l-9l2-923rmi 
ORCLE 755 ON READER SERVICE CARO 



PUBLIC DOMAIN 

Public Domain and user supported software lor 
IBM and compatibles. 

• Gel more b^es for the buck' 

• 100's of disk and 1000's programs 

• Low as $1.25 per FULL disk. 

• Send $2 (refundable) lor directory disk set 
Visa/MC accepted 

US/PO LIBRARY 
226 N. Main. Oeph PCM 
Clinton, TN 37716 
615-457-2130 

‘■1-800-262-6053‘* 

IBM P 0.& User Supported software, as low as 
$1 50 per diskette'!' If you are curious or a tong 
time user, call our 24 hour order line and ask lor 
a free catalogue The newest and best, all types, 
from accounting lo word processing Call NOW' 
(MS 601-428-5722) 

SOFTWARE CAFE 
1125 Wesi lOlh SI. 

Laurel, MS 39442 
1-800-262-6053 24 hrs. 

IBM SOFTWARE 81.50 DISK 

We have our 950 disks full of the latest versions 

of shareware and public domain software for the 

PC Buy tor $1.50 per disk (no min) or rent lor 

85 cents a disk (50 disk min with $1 per disk 

deposit) Fast delivery COO available. Write or 

call lor complete catalog 

Genesis Systems 

894 N. Garey Ave.. Suite 208 

Pomona. CA 91767 

(714) 623-2468 


REAL ESTATE 


THE COMPLETE REAL ESTATE 
SERtES 

'Helping Thousands Make Millions’ since 1985 
The most complete CPA/Audilor tested and 
approved series of Real Estate programs avail- 
able anywhere! The industry leader! The series 
includes: Complete Properly Manager-ll 
($795). Complete Real Estate Investor ($495). 
Complete Money Manager ($195). Complete 
Credit Checker ($249). Complete Property 
Tracker ($495) & 1031 Decisions ($995) For 
demo ($15) and/or literature call: 

ISOLUTIONS' PUBLISHING INC. 

8016 Plainlield Road 
Cincinnati. OH 45236 
800-255-6643 or 513-891-6145 


MANAGEMENT & ANALYSIS 

* "Real Property Management " $395/$595 for 
residential & commercial properties and other 
bkkp'g. Flags delinq'l tenants: prints budgets, 
cherits. invoices & 1099S No retyping of 
recurring data ’ Real Analyzer. " $195. when 
deciding: buy/sell, exchange, or refinance. 
30 day money back guarantee 
REAL-COMP INC. 

P.O. Box 1210 
Cupertino. CA 95015 
(408) 996-1160 


REAL -HELP’* 869.95 
INVESTMENT ANALYSIS 

Detailed analysis lorecasling long/short term 
Return On Investments using 'what if" situa- 
tions. AMORTIZATION schedules that compen- 
sate tor variable ml./payments. balloon or full 
term DATABASE with powerful sort/search 
lunclion. Payment comparison lo define your 
best terms 

Accurate Investment Co. 

P.O. Box 42002 
Plymouth. Mn 55442 
(612) 559-8375 


INVESTMENT ANALYSIS 

Analyze and forecast any investment property or 
development, residential or commercial As 
many loans, leases, expenses and years as you 
wani NPV. IRR and FMRR before and alter tax 
Fast 'What-its' Sensitivity and Risk Analysis. 
Demo & 30 day money-back. Partnerships/ 
Graphics/Monihly also available 
Analytic Associates 
4817 Browndeer #203 
Rolling Hills Estates. CA 90274 
213-541-0418 


PROPERTY MANAGEMENT 

Compiehensive program tor managing residential 
and commercial properties. Many management 
reports including operating stalemert delinquent 
rent lease expiration and transaction register 
report Provides check writing, check reconcilia- 
tion. posting of late lees, recurring expenses— 
$495, Investment An^ysis— $245 
YARDI SYSTEMS, INC 
930 Laguna Street 
Sania Barbara. CA 93101 
805-966-3666 


PROPERTY MANAGEMENT 

Reital-Ease. New state of the art property man- 
agemenl software. Extremely fast and easy lo 
use. Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing. No extra modules lo buy. The 
ultimate in property management. $695 com- 
plete 

STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy. Utah 84092 

601-^2-6764 8am-5pm mountain lime 


W.:. . * 
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PROPERTY MANAGEMENT 

Since 197B over 6,500 users of our software 
have found it comprehensive, flexible and easy 
to use. We offer si^ems to manage the follow- 
ing types of properties: COMMERCIAL/RESI- 
DENTIAL/CONOOMINIUM/HOMEOWNERS 
ASSOC /MINI-STORAGE FACILITIES 
For more info and sample prinlouts call: 
REALTY AUTOMATION, INC 
2539 Saleroso 
Rowlarxf Heights. CA 91748 
818-913-1244 


RELIGION 


POWERCHURCH PLUSI* 

Fast, friendly, reliable churi^ administration 
system Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts. payable, payroll, multi-user 
Nippon, and much more - all lor S695 com- 
plete Uses up-to-date software technology. 
Unltd. capacity FREE demo wsion. Call today 

CHURCH 

SOFTWARE 

FI SOFTWARE 
PO Box 3096 
Beverly Hills. CA 90212 
(213)854-0865 

THE ULTIMATE BIBLE STUDY! 

New state-of-the-art Bookmaster'” program 
Fasti On-line help Find any word/subject/ 
phrase &/or search vmrd proximities Word 
processing: make/seaich footnotes, save 
search environments, explore any topic to form 
sermons, lessons or research papers $199 tor 
6 disks & manual. ( -t- 6% CA tax) 

Koala-T Software 
4039 Illinois St. 

San Diego, CA 92104 
(619) 584-4371 

PARISH DATA SYSTEM 

Comprehensive census/contnbution progr^. 
Easy to operate, menu driven Family, member, 
financial into & reports fully integraled Selec- 
tive lists, labels, contribulion/tuilion state- 
ments. personalia letters. User can create 
own reports, l^rs. Other church programs 
available 0^ 1600 users Free info 
Parish Data Systems, inc. 

3031 W. Northern Ave.. Suite 121 
Phoenix. AZ 85051 
(602) 247-3341 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 




SafeMaker' 




Editor's Choice 


Client Management 
& Telemarketing Software 

* Very easy to learn & use 
» User-customizable tor any business 
» Ughlnirkg fast file access 
» lr>lx>ur>d & outbound telemarketing 
» Schedules calls and call-backs 
» Autodials your phone 
» Records contact history & notes 
» Tracks lead sources 
» Word processor built-in 
» Instant follow-up letters & labels 
» Mail merge for targeted direct marketing 
» Generates custom management reports 
» Pop-up windows, full color screens 
» Unlimited file capacity 
» Imports & exports A^ll files 
» Over 95 searchable data entry fields 
» Sir>gie-user & true LAN versions available 




'A very well 
rounded system 
with broad 
functionatity 
and excellent 
screen design. 

It is also fast and easy to operate. 

► a hard package to beat ' 
PC Magazine 12-22-87 


Nominated lor 1987 Award 
for Technical Excellence 
for Application Software! 


Reduce costs, increase Sales. 
Call today for free information. 

1 - 800 - 433-5355 

(214) 264^2626 in Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 


CteCLE TSa ON READER SERVICE CARO 


FOLLOW UP 

Soffwere for Snlcnpeople 


Manege your sales activities with 
FOLLOW-UP. Track prospects by 
area, dollars, products, s^asparton 
or any of 22 other entry fields. Fast 
& easy to uaa with on-llna help at 
every point. Now In dally uaa by 
businasaat of all types & sizes. 

■ Ran^lnds you whan to call 

■ Kaapa history of pravloua calls 

* Keeps Appointment Calendars 

* Kaapa track of other things to do 

* Prints a wide range of reports 
- Prints Malting Labels 

* Intsrfaeas to your Word Procsssor 
8 Mail Marge letters 

■ On screen Talemarkatlng to a 
group of names that you salaet 

■ Provides detailed salas forecasts. 

* Imports data from ASCII fllat 

” Transfers & margss data between 
computers using Follow-Up 

* Has several data fields that you 
can dahna for your business 

* Dasignad for use by aalaspaopla, 

computer experts. 

$179.95 



Ctsveland, Oh 44114 
eOO-420-a497 
In Ohio (216) 586-S786 


WIN MORE SALES 

With SELLSTARI a remarkable new software 
program using A1 technology Get expert advice 
on those complex sales campaigns. SELL- 
STARI does forecasts, call reports, account 
histories, and more. Priced at only $195. For 
more info or FREE DEMO contact: 

ESPRIT Software Technology, Inc 
POBox 726 
Hollis. NM 03049 
(603) 465-3378 


SECURITY 


HANDS OFF 

.ttlMafleletrWXX 

HANDS OFF THE PROGRAM^"^ 
is an all software, privilege based, 
system securi^ utility protecting 
up to 64 individuat users. 

HANDS OFF features: 

• SyMiTi Boot Control 

• Data Encryption 

• Hard Oi«k Lock/Formal Protacl 

• Sy Nam Accaaa Raporting 

• MmI 

• DOS V20 O Higher On IBM 

PC XT. AT And kXPa CompalitMs 
Pnea tBBBSradd saTS-Xvppmg Chacfc. 
Mon^ Or^. VISA. MC acoapMd 
Raaidants add 64k sales lax 
Systems Consulting Inc. • 412-963-1624 
Box 111209 Pmaburgh. PA 152364609 
CIRCLE 7S7 ON READER SERVICE CARO 


BIT-LOCK” SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of po^ui mulfilayered security. Rapid decryp- 
tion algorithms Rtiiable/small poi transparent 
security device. PARALLEL or SERIAL port 
Countdown and timeout options also available 
KEY-LOK ’• security at about Vi BIT-LOCK cost 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton. CO 80120 
(303) 922-6410 Of 798-7683 


KEEP YOUR FILES PRIVATE! 

MicroLock data security software protects MS- 
DOS file&programs from unauthorized access 
MicroLock features three levels of password, 
unique encryption algorithm, can hide files 
and programs, protecis againsi accidental 
deiefion. and uses one simple control menu 
w/on-screen help Only $49 95 (-f$ 3 s/h) 
Check/Visa/MC 
MicroNiche. Inc 
P.O. Box 36244 
Louisville. KY 40233-6244 
(502) 561-5507 



With our Copy Protection 
Products. They really work 
and do not burden the 
honest user. . . 

For Disk Security 
High Level Security 
•PADUXKI! DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
For Hard Disk Protection 

• HDCOPY 

Low Level Security 

Ustr InstaSiblf PnlKtim 

• pc-padlcx:k 

Th« nurkrt ta filird wHh copy 
pfotvciion products whkh burden 
the user or simply don't work. We 
have over 2500 satisfied software 
firms utilizing our systems. The 
hi^lrvel hngerprini has not required 
an update in over 2 years. 

Why should your valuable data or 
use^l software program become 
available in the PublK Domain* 

Call or write (or 
more information 

GLENCO 

ENGINEERING INC. 

3920 Rxlge AXingtonHls IL 60004 
1312)392-2492 TeWi 493 *109 
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MAILSAFE^^ 


A software implementation of the RSA 
public key exyptosystem tor MS-DOS. 

• Sacu'v Messagng without socrat snarmg 

• User key ganeraiion 

• RSA Ogita) Sienaiura'* Userlife authanticabon 

• RSA Digital Envatopa"' sacura data privacy 

• Local hla ancrypbon 

• Contigurabon laatu'as lor most E MAIL Systams 

• OEM verstons avaiiaika tor DOS and UNIX 

(250 par copy Quantity discounis Spacuil 
pneas for govarnmanf and aducation marhats 
Tha RSA outXw kay crypto system « protected 
Dy US patent 4.405.829 

CALL FOR rnTtWOUefORY OFFER ' 

RSA DATA SECURITY. INC. 

10 Twm Ootptvn Orva * Redwood City CA 94065 

415/595*6782 
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SECURITY 


ADVANCED 
COPY PROTECTION 

Fre« D*mo DitkeHe 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems. 

Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IB.M'PC. And it's invisible to 
yourend-users! 

• Hard disk support with 
install/uninstall. 

• No special media required. 

• No source code changes. 

• Stops all copybusters. 

Macloiosh Copy Protection al»o available 

SeiTGUftRD 

Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
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EVERLOCK 
COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength It features 

• no need for damaged media or 10 plugs 

• supports all Hard & Floppy disk formats 

• file-server networks supported 

« variable number of installs (0-99) 

• create demos with remote unlock option 

• allows protected upgrades by modm BBS 
S195 Starter Kit or S495 with NO meter 
counts free into & demo disk available 

Az-Tech Software. Inc 
305 East Franklin 
Richmond. MO 64065 

(800) 227-0644. . .(816) 776-2700 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5 
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SHAREWARE 


BEST OF THE BEST 

Shareware & Public Domain Software no min 
order' 1-4 S3 98 ea. 5-9 S3 48 ea. 10 + S2.9e 
ea No s/h. 24 hr loll tree order number Orders 
Shipped in 24 hrs Visa/MC Free disk catalog 
to first 25 callers S2 25 there after or write lor 
free mini catalog 

AFL INDUSTRIES - Software Division 
213 Vl^rd Circle Suile 202 
Brentwood, TN 37027 

OROER-800-245-1516 OTHER 615-371-8388 


STATISTICS 


SI6STAT 

SIGSTAT includes over 70 programs of the 
BMD statistical series, plus many advanced 
new features Mainframe capacity (up lo 80 var.) 
for uni— (e g . ANOVA, regression) + multi- 
variate (eg., canonical, factor.) analyses, (ime- 
series. multidim scaling, crosslab. plots, q/c 
and more. 8087 support opl.256K. DOS. S5% 
SIGNIFICANT STATISTICS 
3336 N Canyon Road 
Provo, UT 84604 
(801)377-4860 

THE BASS SYSTEM 

SAS'-like Power on a 25 &( PC! BASSBase 
runs many SAS programs on a 256K 2 floppy 
PC BASSView gives a true windowing environ- 
ment BASSStal (in beta lest) adds an expanded 
slat pack. *SAS a SAS institute TM 
BASSBase-S95 BASSB3seAtiew-S159 
BASS INSTITUTE INC 
P.O. Box 349 
Chapel Hill. NC 27514 
919-469-0729 B 6:919-489-9665 (N.8.1) 


STATISTICS 



A powerful, elegant, and super-fast statistical package integrated with' 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting 
STATS-*^ features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBIII^. and other programs For more into look for our ads In 
most computer foumals, eek your dealer, or contact StatSoft. Price $245 
(*$5 ship/handl) 


s 


StatSoft 


232S E. 13th St.. Tulaa. OK 74104 
(918) 583-4149 


BELIEVE IT! 


StatPac Gold™ with the 
Forecast Plus™ Option Is the Most 
Powerful Stolislicol Anotysis and 
Forecasting Pockoge Available 
lor tire Microcomputer 

FREE Comprehensive Brochure: 

1 - 800 - 328-4907 

miOHKX ASSOaATES, INC. 

bSOO NiCOlel Ave S . MmoaoDOHl. MN &S423 

(512) 856-9022 
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STATISTIX 

A powerful yet incredibly easy-to- 
use statistical system. Outperforms 
programs costing mudi more. 
Flexible data management and 
transformations, muft. regression, 
ANOVA. most standard parametric 
and non-parametric tests, p-values. 
plots, histograms and many others. 
SATISFACTION GUARANTEED! 

S*ad 42 for d—o dlak (XBM oaly) 


• F>CAAS-OOS - $1«6 I 

• A()pN II WwerOS $99 I 
>SortT)oraco{Mn:20%o(( j 
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Pick & Choose lor Your PC 

BMDP Statistical Software offers 40 programs 
for data analysis But you can choose any 
combination to suit your needs From simple 
slalistics and plols. to T-iesis. ANOVA. AN- 
COVA, stepwise regression lime series, fre- 
quency tables, survival analysis and more! Call 
lor your tree catalog Hard disk req'd. 



NCSS plu$-$99 

Easy-to-use menus & spread sheet. Multiple 
regression T-lests ANCVA (up lo 10 taclors. rep 
measures, coiariance) Forecasting. Factor, dus- 
ter. & dtscfiminam analysis Nonparametrics. 
Cross T<4)ulalion Plots, histograms, box. scatter, 
stemleaf Sort Subset Tianstormalions Reads 
ASCII. New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT B4037 
Phone: 801-546-0445 


STATISTICAL SOFTWARE 

BMDP Statistical Software, Inc. 

1440 Sepulveda Blvd 
Los Angeles. CA 90025 
(213) 479-7799 


MEMBERS ONLY FREE SOFTWARE! 

Superbly designed, exquisitely documented 
marketing science soltware RxCON Conioint 
analysis package. RxPRiCE price sensitivity 
package. RxMAP Perceptual mapping program. 
RxTAB Cross-tab package, and RxSTAT (inle- 
graled with RxTAB) 33 staf routines. ALL FREE! 
Includes Demos, tutorials, upgrades and new 
releases as developed. $195/^f lot everything 
VISA. MC. AMERICAN EXPRESS. 
MSSA-MARKETING SCIENCE 
SOFTWARE ASSOC 
Educational division ol OATALOGICS 
1-800-992-0422/Pa 215-794-3517 


RATS! Version 2.1 

Best selling econometrics program OLS. 
2SLS. SURE, logit, probil and much morel 
Forecasting with ARIMA. VAR. Exponential 
smoothing Model simulations. Support for 
daily/weekly data High quality gr^ics lo 
screen, ploiler, printer $200-S300 Visa/MC. 
Demo available Call 
VAR Econometrics. Inc. 

P O. Box 1618 
Evanston. IL 60204-1618 
(312)864-8772. (800) 822-8038 


Software/ 

Taxes 
begins on the 
following page 


J 


•2 Av . 
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The fast, easy way to prepare 
your 1987 income tax return. 
Runs on IBM PC w/256K. 


Supports / 
396i.4l36.- 


,4562.6251.8615 

All forms arc cross-referenced. 
Complete tax recalculation in 
an instant. 

IRS-approved printouts for all 
supporting forms & schedules. 
Also supports overlays or prints 
directly onto preprinted forms. 

Only $45 

Integrated stale packages for 
NY, NJ. and MO - S30 each. 

Check, C.O.D, M/C, VISA 

Don’t let the low price fool you. 
AM-Tax can do plenty!! 


AM SOFTWARE 

P.O. Box 25010 
Kansas City. MO 64119 
(816) 241-0014 to order 
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BARR High-Performance 
RJE Workstations 


-$24.9 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 




BARR/SNA RIE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,000 Ipm, 

• special forms, 

• line speed to 56,000 bps. 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB. 201C, 9600. 

Barr Systems, Inc. 
283UNW41SLBi(lKM 
UrIINx GaincsviBe. FL 32606 
800-BARRSYS or 
904-371-3050 
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Money back il not pleased 1040A, 1040EZ. 
1040. A-F. R, SE. 2106. 2119. 2441. 3468, 3903, 
4562. 4664, 5695. 8615 Two schedules C. 
Prints submiltable foims. Easy to use. walks 
you thru Ihe lorms. Txbl inc. & tax li^ility 
displayed. Req 1-2-3 or Symphony $24 95 + 
$5 s/h. CA res add 6% tx. No cards. Spciy 
1-2-3 or Sym on order 
MYKflO-KOSiM 
1790-A Lakeside Drive 
Felton. CA 95018 
408-335-7396 


UTILITIES 


LIMSIM 

Expanded Memory Simulator for Ihe 286 & 386 
machines. Use the extended memory you al- 
ready have as Lotus style Expanded Memory 
PC Magazine (March 31. 1987) says "Easy to 
use and Mil documented." $65 ($95 with 
as^bler source) plus $5 s/h 30 day money 
back guarantee Visa/MC acc^led. 

Larson Computing 
1556 Halford Ave #142 
Santa Clara. CA 95051 
(408) 737-0627 

MICROSOFT^ WINDOWS USERSIt! 

CALCPLUS is a fuK-funclion calculator lor 
Windows Includes trig. exp. log. power, hyper- 
bolic tunctiofls. permutations and combina- 
tions and more! Has 32-bil binary, octal and hex 
modes. 3 memories and 6 parentheses. Send 
check or MO lor $17 only (C^lil res. $18.02 with 
Tax) to: 

TRIAN SOFTWARE 
P.O Box 391171 
Mountain View. CA 94039 
415-964-6357 

. - .'4 


RUN NOVELL WITHOUT KEYCARD 
Protect Novell Network from 
crashing due to Keycard Failure 

Break the 12MHZ server barrier 
Free-up slot in server 

NetSAFE for v2.X $99 US 

Other products available for: 

P C A D C A DKe> CA D\ ante 


Nasdec 


VISA or American Express 

Include $10 shipping Our prcxArds shoid not 
Unil #72 »W a. na rten*a tor 

c. . pnjducaon ol software tor 

125 Gany Slreel ,^ 1 , „ imd. w lo. 
Winnipeg. MB. any purpose that wcuU 

Canada R3C 3P2 d0P"« rt pay- 

(204) 956-2798 
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XT’s DON'T NEED 
360KB DRIVES 


Allows copying Of IBM AT files lor use on 
IBM PCs. )us. and compatibles with no 
hardware or software nTodifications. A 
3G0K floppy drive is not required. 
■'CPYAT2PC" may reside on your IBM 
AT hard disk arxl copies 1 file or entire 
subdirectories in 1 step. Price $79. * 
S4sm 

MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way -Suite 125 

San Carlos. CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
(NY) 212-334-1858 
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Uses CP/M&Apple*‘‘ 

"The best", "strongly recommended"-PC mag 

• Unilomi copies files, reads & writes 6iretity 
to 200 CP/M disk lormals on the PC.XT.AT-by 
Micro Solutions $62 95 -t- $3 S/H. 

• M alchPoint 1/2 card transfers Apple DOS, 
S0§. CP/M and ProOOS files to IBM PC.XT. 
AT-$185 -F $3 S/H (includes FREE Unifotml) 
Blue Heron 

1108 S. Second St. 

Dekalb. Illinois 60115 
(815)758-2355 

PC-WITS by TEEBELL, INC. 

A tile management & disk editing tool lor every 
PC/MS DOS user See all your directories and 
files on a single saeen Find, view, sort, rename 
or delete with single key strokes Move or copy 
files from directory to directory, driw lo drive. 
PC to PC ... and more. $49.95. Free demo 
disk. 

TEEBELL, INC 
P.O Box 297 
Ossipee, NH 03864 
603-539-5488 


Ammunition to conquer 
your biggest problems! 



• Tlw Virtual Expandad Mamory Managar 
provides youi EMS appllcadons wNh up to 
eight me^iylet of expanded memory 
e It turns PC/AT or PS/2 ex- 
tended memory Into expsrxfed 
memory. 

e 11 turrts hard disk storage Into 
expanded memory 
e N's competible with most EMS 
at^lcatlons. Including 1 -2-3 
and Symphony 
a OrVySSDDS 30-day morwy-baek guanritM 
Fort’s Software 

\^EMM MantwSn^S 66S02 
(913)537-2897 
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VCACHE GETS YOUR DISK 
MOVINGI 

Hard disk accelerator increases speed of car 
tridge and fixed disk operations using memory 
caching io eliminale repetitive disk access Allo- 
cate up to 15 Mb of extended or expanded 
memory, or .5 Mb of standard memory lor 
caching disk data Includes diskette and screen 
accelerator modules. Automatic and transparent 
after instaliatiun $49.95 + $3 shpg. CA tax 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego. CA 92103 
800-284-3269 
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THE SHOWCASE EOR PRODUCTS AND SERVICES IN THE MS DOS MARKET 


UTILITIES 


WORD PROCESSING 



Hard Disk 
Integration and 
Partitioning Software 



■ For PC ATs^XT^ and compatibles. 

■ Integrates vlrtuallyall5'/4 Inch drives. 

■ ST412, RLL, ESDI and SCSI controllers. 

■ Fl^blepartltionlr>g, with volumes of any size, 
a Spans multiple drives Imo a single volume, 
a Includes trouble'Shooting dlagnosda. 
a Powerful, yet extremely easy to use. 




EDITOR'S CHOICE 

~lfyou have to make a h3rd disk drive and controller 
woric together, . . . SpeedStor Is a dream come true." 


lili]WEEK 


"SpeedStor software makes Instatlat/on 
s/mpteandpaIrHess . . . its user 
Interface is a to work with." 


Used by major disk drive and PC manufacturers. 250,00(H units sold. 
Now available through SoOsel de a ten. 

P STOIAGI DIMENSIONS 

A Motar Company 

981 University Awe., las Gatos, CA 95030, (4081 395'2688 
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BREAK 640K! 

Why buy expensive boards? VRAM** gives 
your PC/XT/AT or PS/2 8 m^byles ol memory 
by turning disk space into expanded memory' 
Use extended memory tor expanded memory 
Create VERY LARGE worksheets FAST 640K 
not required Use with 1-2-3. Symphwiy. and 
other EMS programs S49 S3 s/h. 
BIOLOGIC COMPANY 
11982 Coverstone Hill Circle. Ste 1622 
Manassas. VA 22110 
(703) 366-2949/Chk-COO 


HERCULES OR CLONE OWNERS! 

Run CGA software, even most sett booting and 
color port reading, with CGASim . a non copy 
protected, remo^le. 4K, TSR routine Runs 
Print S.hop. Mean18. BasicA. Jet. Gato. PC-Pool 
etc. at normal speeds without ghosting and 
prints graphics with IBM/Epson commands 
S29 + $2Sm( + 6% PA lax). Check/MO 
SWIDWA SOnWARE 
P-0. Box 10 

North Versailles. PA 15137 
(412) 823-8435 


Opt-Tech Sort/Merge 3.0 

E;rtremely Iasi Sort/Merge program Run as a DOS 
command or CALL as a subroutine. Unlimited 
tilesues. most languages, datatypes & tiletypes 
supported including Btrieve and dBASE II & III. 
Ad^nced features include record selection, rec- 
ord reformatting & much more! Call or write for 
more mfo. MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 
P.O. Box 678 
Zephyr Cove. NV 89448 
(702) 588-3737 


DISKPACr- 

No 1 backup software 10 Megs onto 2 floppies 
in 4 min! Compresses tiles Copies to any DOS 
device (inc. t^) All other lasi backup pro- 
grams bypass DOS and are unreliable and don't 
work w/many clones Please compare Nothing 
else even comes dose. Money back guarantee 
$89 $3sh 
BiaOGiC COMPANY 
11962 Coverstone Hill Circle. Suite 1622 
Manassas. VA 22110 
(703) 368-2949 Check/COO 


CompareRite saves hours of editing time by comparing two documents and gener- 
ating a third showing the dtffererKes— in an average of two seconds per page. 
It will create a complete comparison draft, ready tor printing, or display the 
changes on the screen so you can scan them. CompareRite highlights changes 
the way you want to see them. Additions in botdlKe. deletions underlined or 
numbered as endnotes? No problem. 

CompareRite is the smart solution to working with multiple drafts of articles, con- 
tracts. proposals, reports, documentation, manuals, or any word processing doc- 
ument. CompareRite works with all maior wording processing programs. 
Price — $129.95 4- $5 shipping/handling 
JURi$0FT. Incorporated 
763 Massachusetts Avenue Dept. 10 
Cambridge. MA 02139 

1-800-262-5656 Ext. 10 IN MA (617)-664-61S1 Ext 10 
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FARSI/GREEK/ARABIC/RUSSIAN 

Hebrew, all European. Scand. plus either Hindi 
Punjabi. Bengali, Gufaraii, Tamil. Thai. Korean 
Viet.orlPA Full-featured mulli-languageword 
processor supports on-screen foreign charac 
lers and NLQ printing w. no hardware moditica 
lions. Includes Font Editor $355 dot matrix 
$150 add'l lor laser: $19 demo S/H in U.S 
incl'd. Req. PC. 640K. graphics. 

30 day guaranlee. 

GAMMA PRODUCTIONS. INC 
710 Wilshire Btvd. Suite 609 
Santa Monica. CA 90401 
(213) 394-8622 MCAriSAAMEX 


World's Bilingual Word 

DuangJ^ 1.3, bilingual word processor lor 
English and of these: Armenian. Bengali. Euro/ 
Latin. Greek. Hindi, Khmer. Lao. Russian. Tam- 
il. Teiugu. Thai. Viet or create your own lan- 
guage with font editor K9 -f $4 s/h in US and 
Can. ($10 s/h foreign) For IBM compatibles 
with graphics & dot-matrix printer. Laser Jet 
add $49. Demo $5 
MegaChomp Company 
3524 Coltrrw Avenue 
Philadelphia. RA 19149-1606. U.S.A 
215-331-2748/8138 


Optical Charactor Recognition 

Slop r^ing PC-tXR'* software wilt convert 
lypM or printed pages into editable text tiles lor 
your word processor. Works with HP ScanJet. 
Canon and most other scanners. Supplied with 
15 popular fonts. User trainable, you can leach 
PC-OCR to read virtually any typ^le. includ- 
ing foreign fonts Proportional lext. matrix 
printer output, xerox copies OK. $385 Chk/ 
VISA/MC AME)(/C0D, 

Essex Publishing 
P.O, Box 391 
Cedar Grove. N.J. 07009 
(201)783-6940 


The WordPerfect'* Test 

How well do you or your staff use WordPerfect? 
Is training needed? It so. in what areas? TEST- 
WP is a combin^ion assessment and training 
package. Answer the questions and get results. 
Invaluable tool tor trainers, personnel or indi- 
viduals. Extensive reference manual Requires 
320K. $89 + Sm. MC/VISA/AMEX 
MICRO STANDARDS CORPORATION 
329 North Stale Street 
Orem. Utah 84057 

800-222-9409 (in Utah 801-227-7100) 


M milAKCTPLilCC 

the ultimate target market! 

Till' I'raiiil s|><-< ifirrs wlw rcLui IT \l.ig.uiii(' don't Imm- Uh* Ume U) shop around, 
their only concern is getting what they need as quickly as pos.sible. 

They’ll DIRECT their attention to 
PC Magazine Ciassified Marketplace 

For ihi'in IT i litssin.-d \l.trk< ii>la< s I)ir<Tt Response/Display Ad format 

represents a fast, easy and cost effective method of product acquisition. They know it 
wilt have the pniducts they' need and the information they want regarding price, 
volume discounts, specifications and delivery . 

If you think that your busine^ss can benefit from the .SOO.OOO brand specifiers who 
read PC Magazine . . , YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 
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• 100% Cotton Convos • Breottvobi©' 

• Beige w/Grey Trim • Static-free 

For: Computers and Printers 
IBM. Epson. ATST, Leading Edge. Compaq 

(800) 826-5761 

in CA: (415) 759-1466 

Contemporary ComputerVIfear 

1320>36th Avenue San Francisco. CA 94122 
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-kItCuI mN nmn«w irssVM tvittn* 
• HMr«a >gric n igr»c 
ccnniCTion witn icanairti ts n] pU9 
4117 ? cnaraotn • oncrmnam mm 

codH timruvnptMit • CTKuUmtnoAimpiKVK 
• Mranoinciudfa 


ITS 5S06 • K wand Barcode iteader 
(truamtevooAa • tcMiraaniAC coomt ]or9 
^pTjiwgi w xa* »vorts»t nn <wgC9andcionw • 
HC eou vcrut* riqri guaKy 


PCDOS-MSOOS Printing Software. 

Ctnarat* vm oma uem ori yoi» riitmg Nurm 
- -r*r • caifordRM 


PRINTER RIBBONS 

C ITOH ProRfiler 
EPSON M)(/F)(/R)(80 
EPSON M)(/F)(/RX100 
OKIOATA 92/93 
OKI DATA 182/192/193. -f 


$4 95 
$5.00 
$6.50 
$245 
$500 


IniHmaenW TecRnologlM a ByWme Ceip. 

IMO WhM* S«w Or. ONmWM Sv. CA t17H 
PHONE: 1-(714)m-7e7r • TELEX •SOBSMTSI Ma 


11° 


‘ITS 
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Call ta complete list ot products & into. Dealer 
inquiries welcomed. 

OATEC DISTRIBUTION 
P.O. Box 411 
Frecmont. CA 94537 
415-790-6393 


BAR CODING 



BAR CODE READERS 


NO SOFTWARE CHANGES REQUIRED 
PC’S: 

• IBM PC/XT/AT PS/2 CLONES 

• TANDY I000sx/t200/3000/4000 

• ZENITH 138/148/151/158/248 

• EPSON EQUITY I & III 


TERMINALS: 

• WYSE50'60/75 

• KIMTRON KT7/PC 

• CONTROL DATA VIKING 721 

• TANDY DT100 

• RS-232 

PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 

MIOS AIRPORT CIRCLE SUITE 140 
EULESS. TX 76040 
(8171 S71-9015 


LABELING SOFTWARE 


'^L.ABELS 



For DOT MATRK and 
(Epson/BBN/Olddata 

• Flexible format • Any size label 

• Labels for bins, shelves, 
inventory - name lags 

• Big text readable up to 50 ft. 

• Bar Codes: 2 of 5. UPC/EAN. 
MIL-STD. AIAG, Code 39. etc. 


Laser Printers 
and LaserJet) 

• Auto-Incrementing 

• Reversals 

• Color Options 

• Laser Soft Fonts 

• File Input 

• Very fast • Easy 


Label above printed with $279 program. 

Other bar code programs from $49. 

BAR CODE READERS 

For PC/XT/AT & PS/2 

• Attaches as 2nd Keyboard 

• No software changes 

• Rugged Metal Pen 

• Reads 2 of 5. UPC/EAN, 
Codabar. Code 39 

PS/2 model $399 

PC/XT/AT model $385 

(upgrade to PS/2 S30> 

ALSO: Multi-user RS-232 & 
Mag Stripe Readers 

30 Day Money Back 
Guarantee! 



m 




1 DATA SOLUTIONS 



1 417-A Ingalls Street AOR/ARR- 

1 Santa Crua. CA 95060 TW W 

9938 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


PrintBarll 

BAR COD€ PRINTING SOFTWARE 
Print Code 39, 2 of 5. UPC-A bar codes 
on IBM, Epson, HP LaserJet printers 
with PrIntBar II memory-residefit soR- 
wve. Pnnt directly from your own pro- 
grams in dBASE, Lotus, WordStar. C. 
BASIC, without copying data to special 
print Itles. IBM P(D/XT/AT and com- 
patibles. Versatile, easy set-up. no pro- 
gramming required. $295.00 

PC Wand Bar Code Reader that acts 
tike second keyboard, no software 
needed- $395.00 

Bear Rock Software Co. 
6069 Enterprise Drive 
Ptacervihe. CA 95667 

(916) 622-4640 

CWtCLE 775 ON READER SERVICE CARO 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 


Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units lor other co^uters & terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 

Telex (Graptinet) 371-9097 TPS PLA 
FAX: 41S-856-3B43 
CIRCLE 776 ON READER SERVICE CARO 
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BAR CODING 


BAR CODES 
MADE EASY 



PERCON E>Z READER 


FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES w«h Kj 
XT4AT ATST 63(»T300. TeWideo 905/ 
955. Kmtron KT-lIK.. Lmk PCTerm. Trte- 
Video PCSI & DEC VT220 keyOotf* 
MiitKiser RS 232 nwrfacw 

• Immediate in^xnent 

• Free phone support 

• 2-year warranty 

• Bar code pnrxing software 
avauue 

Details Of Ouesoons? Call us. 

(503) 344-1189 

WMtnAi.r Eugene Oe9;402 
A LCAoc« IN aA* COM MAoei ENcnwnmc 


PERCON 


WHY PAY MORE $7-S95 

Bar Code Prinitng Software lor PC. XT. AT, & 
Comp, w/prir^ w/Epsor-l6M graphics emula- 
lion. Universal Bar Code Generator $45 (Works 
with almost any program)Test disk $7. Small 
labels, large labels. Logmars, AIAG. dBASE. & 
subr. tor Basic, Compilers. WP. Data Ugrm.. etc. 
S25*S95. Bar Code readers S200-$900 
GORDON COMPANY 
20210 Laceyland 
Katy, Texas 77449 

TEL 718*578*5522, FAX 718-579-2160 


UBARCODE''* 

Print Code 39. 2 ol 5. UPC-A using dBase III 
Plus and dot matrix or HP Laserjel primer Vary 
bar code width, height, spacing, prim multiple 
columns, etc. dBase program (source code 
included) prints barcodes from your databases, 
or cal) binary formal module Irom your own 
programs $99-fS/H; MC & VISA 
TimeKeeping Systems. Inc. 

12434 Cedar Road DepI PCM 
Cleveland. OH 44106 
(216) 229-2579 


BARCODES & CHARACTERS 

Software for PC. XT, AT & comp. Logmars, 
AIAG. Code 39, etc lor HP Laserjel. Epson. 
Okidala & printers w/l6M Graph $275. Bar- 
code Inveniory and comm.progs $49 Key- 
board. balch tile, and serial port input avail. 
Automatic Barcodes from elec. Scales and Cash 
Registers Smalt Cordless portable 8k Bar Code 
read^ r dia x 7” Free info. Guarantee. 

C.E. Electronics 
3985 Rochesler Road. Suite H 
Rxhesler. Ml 48036 
(313) 656-0630 


BUSINESS 

OPPORTUNITIES 

EARN EXTRA iiSi AT HOME 

Receive needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment. Our database provides low cost/risk ap- 
proach to inlroduce home programmers and 
companies needing programming help. Send 
now for complete info package and application 
Only cost is a low. one-time application fee 
HOME PROGRAMMERS. INC. 

P.O. Box 243-N18 
El Segundo. CA 90245-0243 


CATALOGUES 


PCjr 

Expansion Products 


t*ossibIy the largest seleaion 
of PCjr products in the 
country. Wc don't just sell 
PCjr products, wc design them. 
•Speed Up Prnducis 
■Kietkiu DMA Cartridges 
•Second Flopps Disk Driio 
•.^'/S Disk Drives 

• PCjr Optical Mice 

• Monitor Adapters for PC's 
•Parallel Printer Ports 
•Pull Si/e Keyboards 
•Speech Attachments 
•JoyMieks, Cables, & Adaptors 

Call or write lo receive our free 
.T2-pagc catalog of PCjr Add-On 
products. For even I'a-stcr results, 
circle our reader service number. 
PC Enterprises 
“The jrProducls Group" 

Box 292. Belmar, HJ 07719 
(201 ) 280-002S (100) 922-PCJR 
qRCLE 777 OW READEB SERVICE CARO 


COMPUTER 

INSURANCE 



COMPUTEAS 

Full reptacement of hardware, media, 
purchased software. As low as $39 
yearly. Covers fire, theft power surges, 
other accidents. Call for information 
or immediate coverage. 

1 -800-848-3469 a 

SAFEWARE, The Insurance Agency Inc 
2929 N. High Street P.O. Box 02211 
Columbus. OH 43202 

emCLE 778 ON READER SERVICE CARO 


COMPUTER 

INSURANCE 

DATA SECURITY INSURANCE 

The "all risk" Personal Computer Policy from 
DSI includes essential coverages not available 
with other policies; protection against loss ot 
data (even from aaidental erasure), loss of 
custom programs, and fraud. As low as $35 per 
year. Coverage can be bound by telephone, 9 (o 
4 Mountain Time. 

DATA SECURITY INSURANCE 
4800 Riverbend Road. P O. Box 9003 
Boulder. CO 80301 
(303)442-0900. (600) 822-0901 

SAFEWARE 

Insure your ccKhpuler Sateware provides lull 
replacement ol hardware, media, and pur- 
chased software. As little as $39 a year provides 
comprehensive coverage. With our blanket 
coverage, no lists ol equipment are needed. One 
phone call does it all! Call Sam to 10pm EST 
(Sat 9 to 5). 

SAFEWARE. THE INSURANCE AGENCY INC 
2929 N. High Street P.O. Box 02211 
Columbus. OH 49202 

(614) 262-0559 (OH); (800) 848-3469 (NAT) 


COMPUTER 

SERVICES 


Electronic 
Page Processing 


8 L300 hi-res output up to 2540 dpi 

► Output to popef or film 

h Mocmiosh or iBM-PC/compoiible disks 
h 24-hour modem 

► Complete Adobe type librory 

► 24-hour tumoround 

h Free pick-upond delivery in I-B8 Corridor 

CaH 312/844-0030 

DS-SNHn MUtESEiniK 

961 A Aurora Ave , Auroro, II 60505 
34 Hr. Compuler Bulletin Soorb 312/844-0093 

ORCLE 779 ON READER SERVICE CARD 


DATA 

CONVERSION 


DISK/TAPE/OPTICAL SCANNING 

• 33( per page lypewrltlen text to disk in ASCII. 
WP formats available on request 

• Scan Typeset text 6 to 2^ low rates 

• Disk convert trom IBM. WANG. XEROX. MAC- 
INTOSH -t- 1000 other lormals (bi-directional) 

• Tape comersions (800. 1600. 3200. 6250 BPI) 

• Quick turnaround— Quality Guraranteed 
Isl RUN COMPUTER SERVICES 

1261 Broadway Suite 508 
New York. NY, 10001 
(212) 779-0800 


PC MAGAZINE 
CLASSIFIED 
MARKETPLACE 

the ultimate 
target market! 


The brand specifiers who 
read PC Magazine don't 
have the time to shop 
around, their only concern 
is getting what they need as 
quickly as possible. 


They’ll DIRECT 
their attention to 
PC Magazine 
Classified 
Marketplace 


For them PC Magazine 
Classified Marketplace's 
Dircct-Responsc/Dispiay 
Ad format represents a fast, 
easy and cost effective 
method of product acquisi- 
tion. They know it will 
have the products they need 
and the information they 
want regarding price, 
volume discounts, specifi- 
cations and delivery. 

If you think that your 
business can benefit from 
the 500,000 brand 
specifiers who read PC 
Magazine 

. . . YOU’RE RIGHT! 


So take 

DIRECT action 
and call 
(212) 503-5115 
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MAGAZINE 


/MMl 






DISK CONVERSION 


TAPE/nSK 

CONVERSIONS^ 




Conversion services to or from 
over 1000 computer systems: 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 
PIVAR 

COMPUTER SERVICES, Inc. 

(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove. IL 60089 

CIRCLe 7M ON READER SERVICE CARO 


TAPE TO FLOPPY 

floppytotape 
Tape duplication 
FLOPPY-T o Microfiche 
Laser printing 


!•800•422•9622 

lln OK: 018254 Q622I 


TECHNICAL PtOGMMMING 
SERVICES, INC 

8106 IASI 6ISI Sian 
tUSA 01 MID-130) 


CHANGING WORD PROCESSORS? 

Media transler to or Irom. 

IBM. XEROX. DEC. WANG. 

LANIER. CRT. CT, MICOM. NBI, 

WORDSTAR. WORDPERFECT. MS/WRD. DW3. 

MULTIMATE. SAMNA. MASH. DCA. 

****a**FREE TEST CONVERSION****** 

Conversion Specialists 

531 Mam SL. Suite 835 

El Segundo. CA 92045 

(213) 545-6551 • (213) 322-6319 

TAPE TO DISK CONVERSION 

Unbeal^le Prices-As-Low-As S20/M6 

• 24 hour Turnaround 

• Highest Quality • ALL WorV Guaranteed 

• Prolessional. Technical Stall 
e Statistical ^lysis 

e Sorting. Programming 

• 15 YEARS EXPERIENCE 
PRECISION CONVERSIONS 
15 Harbor Circle 
Centerpoft. NY 11721 
(516) 261-1200 


TO PLACE YOUR AD 
IN PC Magazine 
Classified M^etplacc 
Call (212) 503-5115 


#11# 



INCOMPATIBLE COMPUTERS? 
Dilk HilarcbMo* Service Cempeinspecial- 
ues m transternng files between 1000+ 
incompatible contputer lormats 

• 9-TRACK TAPE TO DISKEHE 

• OEOICATEO WORD PROCESSORS 

• 15*. 525’ S 9’ FORMATS 
Addiuonai Services incluOe 

• Database & Spreadsl^eet Comtrsions 

• Custom PrograrTwnng/Data Reformatting 

• Expert TeclmKal Assistance 

DIek Intcrchanfic Service Co. (DISC) 
4SI Great Rd (Rl. 2A) Acloa. MA 01720 
(017) 261-0001 

CIRCLE 7«2 ON READER SERVICE CARO 


DISKETTE COPY 
SERVICE 


YOUR SINGLE SOURCE 
SUPPUERFOR... 

• DUPLICATION SERVICES 

• CORPORATE LABELING 

• PRODUCT FULFILLMENT 

• WAREHOUSING 

• DISTRIBUTION SERVICES 

PLEASE CAU TODAY: 

800-237-1130 
513-443-2100 In Ohio 
OOPDRKIKT* 
P.O.BOX 1005 
DAYTON. OH 45401 

CMCLE 7U ON RCAOCR SCimCE CANO 


a 24 Hour Shipmenl # 

WUEGASoft 


DISKETTE COPY SERVICE 


“NEW" PRINTED 3.5" SHUTTERS 


CORPORATE 

CUSTOMERS 



SOFTWARE 

DEVELOPERS 


Permanent Identification of your Company. 
Information, or Products. 


SOFTWARE DUPLICATION/PACKAGING 


3.5" / 5.25" / HIGH DENSITY 


WEST COAST TELECOM 

CALL: (503) 620-1888 


CIRCLE 7K ON READER SERVICE CARO 


ii'ifiV!idH 


100% CERTIFIED 
5V<” BULK DISKS 


SVV' DS/DD 59* 
5V 4'' DS/HD 1. 59 
3V2" DS/DD 1.09 

Price be»*d on quentity el 300 
tndudee eleevee. teb*le and tebe 

800-222-0490 

In NJ 201-462-7628 



m 11 ^ 

g ■■ rJU— Q— 215-363-2400 in PA 8 


SUPPLIES 


3M 

S>/|" MARK O DISKETTES 


Ttswe » 30 mhon MUM ««1 IW 

maM WmorMion 

SSOD S .89 m 

OSDO .77 m 

DSHD 1.54m 

Umanum Ofy 60 OtWt 




3M DATA . - 
CARTRIDGES ^ 


Cantdget 
SAM S3 00/6 
Oau Cotnogts 




octooo 
Kaooo 

DC 300 XL/P 
0 C 600 A 
OC 600 XTD 

Prtclilon D.f ^DBIt MOm 

Cf E»«C <» oa FEW* 0«(tTTES tMMNN tHM t» 00 


m 


$13.25 M 
I7.Mm 

II.Wm 
22.35 «• 
23.55* 


< tea n 


COD M« (4 00 
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SUPPLIES 


SOFTWARE PACKAGING 
To Meet Your Needs 



CMCLE 7B7 ON READER SERVICE CARO 

Glenco Development Systems off^s several choices to help you 
with your software packaging. Our product line includes cloth 
and vinyl binders/portfolios for your users manual and program 
diskette. The binders can be saeened with your compare logo to 
add that extra persor^l touch. The final produa is an organized. 
eye<atching presentation that your efforts deserve. 

In addition to packagir>g. Glenco Oevelopmerrt Systems offers a 
wide varied c/l services, including finished product assembly, to 
help get your software products to market. Typesetting of manuals 
can be as ea^ as sendir>g an ASCII file. Duplication arxl label 
affUir>g as well as product assembly/shrink wrap are readily avail- 
able. Please coruult us with your specific r)eeds. 


3920 Ridge Avenue 
Arlington Hts.. IL 60004 
: (3121392-2492 


ALPHA Laser Cartridge WECHARGERS 


• 30-50% longer life • Fully disassemWed/no holes cut 

• High derttity toner used • No pooling 


24 Hour Shipment 

Send $39.00 (includes S/H) with each cartridge to: 


ALPHA RECHARGERS 

1300 Dallas Drive. #3(2. Denton. Texas 76201 
(817)382-5790 


24 Hours Mon.-Fn. 


ORCLE 7M ON READER SERVICE CARO 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 




SUPPLIES 



RIBBONS 


24 Hour Shipping 

1-800-331-6841 

1-513-252-1247 (Ohio) 


Over 350 types 

* Satisfaction Guaranteed ** 



BUCK 

COLORS 

APPLE IMAGEWRITER 

2.95 

3.45 

DIABLO KT II Id/S 

295 


EPSON LX-OVSO 

350 

4.30 

EPSON MX-FX80 

295 

365 

EPSON MX-FX 100 

395 

4.95 

IBM PROPRINTER 

4.50 


NEC P1.2.6 

530 


NEC P3.7 

640 


OKIOATA 62-32 

1 25 

1.45 

OKIDATA 182-192 

4.50 

575 

PANASONIC KXP 

4.50 

5.75 


DAYTON COMPUTER SUPPLY 

• Amwon ot Oan-Sirt Corp 
1220 Wayne Awiue. Dayton. Onio4S4lO 
EST 1979 TERMS uc VISA COO 

CIRCLE 791 ON READER SERVICE CARO 


TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text loll-free, error-tree via 
modem lo your fully automated typesetting 
system. $2 per thousand characters. $5 mini- 
mum. Same-day service. 200-typetaces. sizes 
up 10 72 point. Send $20ppd tor our 200 page 
guidebook, or call toll-lree & use your MC/ 
VISA/AmEx, 

Iniergraphics 

106A South Columbus SI. 

Alexandria. VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


PC MAGAZINE 
CLASSIFIED MARKETPLACE 
the ultimate target market! 

The brand specifiers who read PC Magazine don t have the time 
to shop around, their only concern is getting what they need as 
quickly as possible. 

Theyll DIRECT their attention to 
PC Magazine Classified Marketplace 

For them PC Magazine Classified Marketplace s Direct-Kesponse/ 
Display Ad format represents a fast, easy and cost effective meth- 
od of product acquisition. They know it will have the products they 
need and the information they want regarding price, volume dis- 
counts, specifications and delivery. 

If you think that your business can benefit from the 500,000 
brand specifiers who read PC Magazine . . . YOU’RE RIGHT! 


So take DIRECT action and 
caU (212) 503-5115 
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READ 


IT'S AS 
EASY AS 
1 . 2,3 


CIRCLE FOR FREE INFORMATION 

101 10? 103 104 105 106 107 106 109110111 
151 15? 153 154 155 156 157 156 159 160 161 
?01 203 ?03 ?04 ?05 ?06 ?07 206 209 ? to ?1 1 
351 253 253 354 355 356 357 356 359 360 361 
301 303 303 304 305 306 307 308 309 310311 
351 353 353 354 355 356 357 356 359 360 361 
401 403 403 404 405 406 407 406 409 410411 
451 453 453 454 455 456 457 458 459 460 461 
501 502 503 504 505 506 507 508 509 510511 
551 553 553 554 555 556 557 558 559 560 561 
601 603 603 604 605 606 607 600 609 610611 
651 653 653 654 655 656 657 650 659 660 661 
701 703 703 704 705 706 707 708 709 710 711 
751 753 753 754 755 756 757 758 759 760 761 
! 601 803 603 604 805 806 807 808 609 810611 

! 651 852 853 854 655 656 857 858 859 860 861 


E R 


SERVICE 


CARD 


E INFORMATION 


Fill in your nome and ad- 
dress and check off your 
onswers to the four re- 
search questions. (One 
card per person, pleose.) 


Grde the numbers on the card 
that correspond to the ads or 
articles you'd like more infor- 
mation about. (Numbers for 
advertised products are re- 
peated in the Advertiser Index 
as well.) 


The literature will be 
moiled to you from the 
advertiser free of 
chorge. 


112 113 1U 115 116 117 118 119 130 121 133 133 124 135 126 127 138 139 130 131 
163 163 164 165 166 167 168 169 170 171 173 173 174 175 176 177 178 179 160 181 
313 313 314 315 316 317 318 319 330 331 223 333 324 335 336 327 228 339 330 331 
262 263 364 265 366 367 368 369 370 371 373 273 374 275 376 277 278 279 380 281 
313 313 314 315 316 317 318 319 330 331 333 333 334 335 336 327 338 339 330 331 
362363364 365366367368369 370371 373 373374 375 376 377 378379380381 
413 413 414 415 416 417 418 419 420 421 423 423 434 425 436 427 428 439 430 431 
462 463 464 465 466 467 468 469 470 471 473 473 474 475 476 477 478 479 480 481 
513 513 514 515 516 517 518 519 530 531 533 533 534 535 536 537 528 539 530 531 
563 563 564 565 566 567 568 569 570 571 573 573 574 575 576 577 578 579 580 581 
613 613 614 615 616 617 618 619 630 631 633 633 634 635 636 637 638 639 630 631 
662 663 664 665 666 667 668 669 670 671 673 673 674 675 676 677 678 679 680 681 
713 713 714 715 716 717 718 719 730 731 733 733 724 735 726 737 728 729 730 731 
762 763 764 765 766 767 768 769 770 771 773 773 774 775 776 777 778 779 780 781 
812 813 814 815 816 817 818 819 830 821 832 833 634 825 826 827 828 829 630 831 
863 863 864 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 880 881 


Void of tor July 31, 1988 

133 133 134 135 136 137 138 139 140 Ul 143 143 144 145 146 147 148 149 ISO 
183 183 184 185 186 187 188 189 190 191 193 193 194 195 196 197 198 199 300 
333 233 234 235 236 237 238 239 340 341 342 343 344 345 246 347 348 349 350 
282 383 384 385 386 387 388 389 290 391 293 393 294 395 296 397 398 299 300 
333333334 335336337338339340341 343343344 345346 347 348349 350 
383383384 365 386 387 388389 390391 393393394 395396 397 398399 400 
432 433 434 435 436 437 438 439 440 441 442 443 444 U5 446 447 448 449 450 
482 483 484 485 486 487 488 489 490 491 493 493 494 495 496 497 498 499 500 
532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 
582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
632 633 634 635 636 637 638 639 640 641 643 643 644 645 646 647 648 649 650 
683683684 685686 687 688689690691 693693694 695696 697 696699 700 
733 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 
782 783 784 785 786 787 788 789 790 791 793 793 794 795 796 797 798 799 800 
832 833 834 835 836 837 838 839 840 641 842 843 844 845 846 847 848 849 850 
882 683 884 885 886 887 886 889 890 891 892 893 894 895 696 897 898 899 900 


1. In whkh of tlio foNowm 9 
Mcten deoi your organiza- 
tion eporcrto? (CliodioAO.) 

a. □ Privote Indirttry 

b. □ Government 
I c. DEduoaHon 

I 2. Yowr primory fob function it 
I (dieckone): 

I d. □ MIS/DP Communkotiora 

I Systems, Progromming 

I e. QEngine^ng/R&D 

I f. □ Firnnce/Aaounting 

I g. □ Morketing/Saies 

{ n. □ Administrative/CSenefol 

I Manogement 


3. It your company a retoHor? 

L OYes 

i. DNo 

4. For how mony IBM PC's and 
compotiblet do you specify 
brondi of products? 

k. □ tOorins 

l. □11-25 

m. □ 26-100 

n. □ lOOormore 

5. Are any PC's in your 
office? 

0 . □ Linked to mairtfrome 

p. □ Linkedtomini 

q. □ Networked together 


6. Does your compony own 

r. □ Moinfromets) 

s. DMinits) 

7. Do you plan to to buy 

t. GNow 

u. 010 4 to 6 months 
VI Gin 6 to 12 months 
w. □ No definite plans 

8. Number of employees in 
your entire company? 

X. □ 25 or less 
y. □26-99 
2. □ 100-499 
I 0500-999 
2. G lOOOormore 


CIRCLE FOR FREE INFORMATION 


PlEASE PRINT CLEARIY-um only one cord per porwn PC4/26.2 

Nome 

Business Phone ( ) 

Company 

Address Apt 


Gty. 


(Zip coda must be iocludad to insura dalivery) 

□ Pleoie tend me one yeor (22 issues) of PC Magoxino for $29.97 and bill 
me. i'll save 54% oft the newsstand price of $64.90. (Annual bosk 
lubscriptioa prke it $39.97.) Offer volid In U.S. and potiestient only. 


Void oftar July 31, 1988 


101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 161 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 

201 202 203 204 205 206 207206 209210211 212 213214 215216217216219220221 222223224 225 226 227228229230231 232233234 235236 237238239240241 243 343344 245 346 347348349 350 

351 253 253 354 355 356 257 358359 260361 363363364 365366 367 268369 270271 373273 374 375376277278279380381 383383384 385386387 288 289 390391 393393394 395 396 397 398 399 3Q0 

301 303303304 305306307308309 310311 312 313314 315316317 318 319 320321 332323 324 325326327338329330331 333333334 335 336337338339 340341 342 343 344 345 346 347 348 349 350 

351 353 353 354 355 356357358 359360361 363363364 365366367 368369 370371 373373374 375376377378379380381 383383384 385 386 387388389390391 393 393 394 395 396397 398 399400 

401 403 403 404 405 406 407 408 409 410 41 1 413 413414 415 416 417 418 419 430 431 433 433 434 435 436 427 428 439 430 431 433 433 434 435 436 437 438 439 440 441 443 443 444 445 446 447 448 449 450 

451 453 453 4S4 455 456 457 456 459 460 461 463 463 464 465 466 467 468 469 470 471 473 473 474 475 476 477 478 479 480 481 463 483 484 485 466 487 488 489 490 491 493 493 494 495 496 497 498 499 500 

501503 503504 505 506 507 508509510511 513513514 515516517 518 519530531 533523534 535536537538539530531 533533534 535 536537538539 540541 543543544 SiS 546 547 548 549 550 

551 553 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 573 573 574 575576577578579580581583583 584 585 586587586589590591 59? 593 594 595 596 597 598 599 600 

601602603 604 605606607608609610611612613614 615616617618619 630631 623623634 625636627628639630631 633633634 635636637638639640641 643 643644 645646647648649 650 
651 653 653 654 655 656 657 658 659 660 661 663 663 664 665 666 667 668 669 670 671 673 673 674 675 676 677 678 679 680 681 663 683 684 685 686 687 688 689 690 691 693 693 694 695 696 697 698 699 700 
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685 Enrich 
684 Files & FoiOers 

442 Force Hi 
683 Goidatabase 

682 Nutsheli Pius 

681 PowerSase 
434 R:base for DOS 
680 Superbase 
Personal 
Relational 
Database System 
679 Universal base Six 
678 Xtrieve 


Intocominc. 159 

Migent Soflware Inc. 163 

Starcom Computer 165 

Corp. 

Sophco Inc. 51 

Goldata Computer 172 

Services Inc. 

Nashoba Systems 178 

Inc. 

CompuvrareCorp. 183 

Microhm 33 

Progressive 188 

Peripberals and 
Software Inc. 


ASAP Inc. 191 

Novelle 196 


GRAPHICS 


437 Bit Pad Plus Summagraphics 51 

433 Collage Inter Media Inc. 43 

452 Harvard Graphics Software Publishing 48 

2.1 Corp. 

446 Micrografx Micrografx Inc. 56 

Designer 


HARDWARE 


449 Irata-Reset Irala Systems 54 

441 Minuteman 'Para Systems Inc. 52 

MM1600SS1 


LANGUAGES 


431 

Sourcer 

V Communications 

46 

SCANNERS 

443 

CAT Scanner 

Computer Aided 
Technology Inc. 

52 

SPREADSHEET ANALYSIS 

436 

Expo 

Leading Market 
Technologies 

51 

432 

4Views 

Turner Hall 

Publishing 

43 

435 

3-2-1 Blastoff 

Frontline Systems 

52 

TRAINING 

456 

MS-DOS 

Encyclopedia 

Microsoft Press 

36 

UTILITIES 

448 

Accu-Weather 

Metacomet Software 

54 


Forecaster 

Inc. 


447 

Good Numbers 

Creative Synergy 
Corp. 

56 

450 

PC-NDX 

PC-NOX 

54 

WORD PROCESSING 

438 

Black Magic 

NTERGAID 

51 

439 

Total Word 

Lifetree Software 

Inc. 

51 


PRODUCTIVITY 


DEPARTMEHT 


PROGRAM NAME DESCRIPHON 


PC Lab Notes Deleting unneeded OS 2 files from your hard disk and organizing the rest. 221 

Utilities STAYDOWN makes keyboard combinations easier on IBM's Enhanced keyboard. 234 

Environments WAKEUP is an OS 2 alarm program that requires only MASM 5.0 and OS 2 1.0. 255 

Power Programming Question-and-answer session with readers on C programming. MASM. and 269 

DOS. 

Spreadsheel Clinic Canceling an (onerror) condition and creating conditional error-trapping. 279 

Spreadsheet Clinic Measuring print range width using an easily created mier or a macro. 280 

Spreadsheet Clinic Reminding user to return to 1 -2-3 when he or she has shelled out to DOS. 280 

Spreadsheet Clinic Protecting macros from the effects of inserting and deleting columns 283 

User-to-User MEM51 2 runs old programs by limiting amount of RAM known to DOS to 512K. 287 

User-to-User Hiding AUTOEXEC.BAT and CONFIG.SYS from software installation programs. 288 

User-to-User Easily restoring the AUTOEXEC.BAT. PATH, and TSRs loaded at boot-up. 293 

Power User Clipper's. dBASE Ill's, and FoxBASE's handling of the R0UN0() function. 295 

Power User Sending color phnting instructions from dBASE using Escape sequences. 295 

Power User WordPerfect macro automatically uppercases first letter in a sentence. 296 

Povrer User BOTHDOCS macro lets you edit two WordPerfect documents simultaneously. 296 

Power User Phnting multiple copies of Microsoft Word page with HP Escape sequences. 298 

Languages WarmorcoldbootingaPCIromBASICA. QuickBASIC. orTuiboBasic. 301 

Languages BITTEST.C uses bitmaps and bit manipulation to reduce memory overhead. 301 

Languages Usingnamed. instead of hex. constants in Turbo Pascal INLINE code. 304 

PC Tutor How the DOS SHELL statement affects the environment and user interlace. 309 

Connectivity Clinic Compahng rate of Codenoll card in Codenet with 3Com EtherLink Pius card. 315 

Connectivily Clinic Brainwave's OnDemand transfers data from 1-2-3 on a PC 1o IBM System.36. 31 5 

Connectivily Clinic Versions of DOS phor to 3.1 won't run network software such as 3Com's. 315 

Conneclivily Clinic LAN and clustered-CPU systems versus Alcatel and Intel multiuser systems. 316 
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Coming UP 

PROJECT DATABASE FINALE Our 

three-issue database management block- 
buster concludes with reviews of 43 pro- 
grammable databases. To begin. Jim Sey- 
mour traces the history of DBMSs from 
the birth of the relational model at IBM to 
the dominance of Ashton-Tate's dBASE 
III Plus, the most widely used databa.se 
system. Seymour goes on to discuss the 
differences between packages that use 
Query by Example (QBE) and those that 
use Structured Query Language (SQL). 
Then our team of reviewers presses 38 pro- 
grammable network, hierarchical, and re- 
lational databases to the limits of their abil- 
ities. Richard Hale Shaw's discussion of 
the relational model and SQL is followed 
by reviews of five programs that u.se this 
data manipulation language: Informix- 
SQL. Ingres for PCs. Professional Oracle, 
Unify RDBMS, and XDB-SQL. Our fea- 
tures tables and benchmark tests for all 43 
products supplement the review team’s ap- 
praisal of these programs. 

A SPREADSHEET TAXONOMY In 

the last of his series, columnist Jim Sey- 
mour looks at Lotus's as-yet-unrelea.scd 
1-2-S, Release 3, and I-2-3IG. and he of- 
fers tips to help you decide which new pro- 
gram is best for you. 

UTILl l lES Looking for a way to keep 
track of disk use? Now you can monitor 
file activity using our featured utility, RE- 
CORDER. It’s great for wringing opti- 
mum performance from your RAMdisk. 

AFTER HOURS In After Hours we 
examine some educational programs for 
children, ranging from the Stickybear se- 
ries for toddlers to high-school-level as- 
tronomy and geography programs. And 
we take a special look at Tetris, an excit- 
ing new game that was written in the So- 
viet Union and is now being distributed 
by an American publisher. It’s easy to 
learn but hard to stop playing: half of the 
magazine’s staff is already hooked. We 
offer you some tips gleaned from their 
extensive hands-on experience, and we 
even have a commentary from John C. 
Dvorak on the Tetris craze. 



A 

GOOD STORY 
IS WORTH 
REPEATING.. 

Especially H it's about your product! 


Why let your story remain hidden in a back issue of one of the 
world’s leading computer magazines? 


Let us take your article to its highest level of marketing 
potential with a reprint! This is one of the most valuable mar- 
keting tools you have on hand because; 

■ It represents unbiased coverage of your product by 
America’s leading computer magazine! 

■ It clearly disemtses your products features and 
capabilities! 

■ It is one of the most effective ways of telling your story 
to new customers, retailers, jobbers and distributors. 

To find out how you can have your article or review elegantly 
reprinted • * on 80 lb. paper stock, in 4-color, 2 -color or 1 -color, 
call or write today: Jennifer Locke— Reprints Manager; 
Ziff-Davis Publishing Company, One Park Avenue, 

New York, NY 10016, 212-503-5447. 

* 'Minimum quantity 500 reprints. 
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Peak Perfor- 
mance: Swim 
analyzes a sin' 
gle wnrktHtI 
(as shown) or 
a senes of 
workouts. 



FITNESS 


\ 


A Poolside Program to 
Keep Swimmers in Lane 


BY EDWARD MENDELSON 

Someday, when laptop comput- 
ers become light and waterproof 
enough to be used as kick- 
boards, someone will write a 
swimming program that you can 
use in the water. For now, you 
can use Peak Performance: 
Swim on a computer that sinks 
like a stone, because this pro- 
gram is designed for use on dry 
land after a workout in the 
swimming pool. 

For $79.95, Peak Perfor- 
mance provides coaches and 
swimmers with a computerized 
logbook and database. The pro- 
gram records details of each 
day's workout, lets you know 
whether you are working near 
peak capacity, and estimates the 
number of calories that you 
burned. 

The most useful tool for ded- 
icated swimmers is the pro- 
gram’s rough calculation of the 
intensity of today's woricout, so 
that you can decide whether you 
should push harder tomorrow or 
simply take the day off. For 
each workout you receive a 
’’workout intensity" estimate 
that is geared to past perfor- 
mance, along with an estimate 


of the extent to which you used 
your full aerobic capacity. 

Peak Performance: Swim 
doesn’t offer specific sugges- 
tions or guidelines, but it can 
help you make better-informed 
decisions about your training. 
Two swimmers can use the 
copy-protected disks supplied. 
Everyone else in the swimming 
pool has to buy extra data disks 
atSlOeach. 

List Price: Peak Performance: 
Swim. S79.9S. Requires: I28K 
RAM , one disk drive, DOS 2.0 or 
later. Copy protected. Peak 
Performance, P.O. Box 60681 , 

Palo Alio, CA 94306; (415) 424- 
0208. 
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GAMES 


I 


Might and Magic: A 
Long Time Ago in a 
Land Far, Far 
Away . . . 


By STEPHANIE K. LOSEE 
New World Computing's Might 
and Magic might well be the 
most exciting castles-and- 
quests movie ever made, but 
with one difference: you’re not 
watching the movie, you're ac- 
tually in it. 

You begin with a colorful 
map of the Land of Vam, re- 
plete with glaciers, mountains. 


forests, and castles. You’re al- 
lowed to take six characters 
(whose personalities you must 
first design) on a quest to dis- 
cover the elusive “Secret of the 
Inner Sanctum." Each must 
make a contribution, so be sure 
to include a sorcerer and cleric 
to cast spells, along with (he 
more battle-ready knight, ar- 
cher, and paladin. And don't 
forget a robber — you’ll want 
someone to pick locks and dis- 
arm traps along the way. 

There are five towns in Vam 
whose Inns serve as a sort of 
“home base." Each time you 
check into an Inn, (he experi- 
ence. weapons, and trinkets 
your characters have gained 
along the way are saved, mak- 
ing it worthwhile to visit the 
nearest Inn frequently. When 
monsters destroy your party, 
you can continue the quest from 
the last Inn in which your char- 
acters stayed. 

Your quest will take you 
through underground caverns, 
over mountains, and across de- 
serts. These passages are con- 
structed like a maze, and you 
must keep track of your wander- 
ings by mapping your way using 
16 by 16 grids. If you get lost, 
your sorcerer can cast a “loca- 
tion spell" to save your party 
from certain doom. 

Although mapping seems 
rather confusing at first, it very 
quickly becomes familiar and 
fun. If you lire of it, however, 
you can purchase Might and 


Magic's Hint Book ($12.95), 
which includes not only maps of 
all 55 sectors of Vam but tips 
and answers to help you reach 
higher levels of play. (New- 
comers to PC adventure games 
may be shocked at the idea of 
being asked to pay for help in 
using a $49.95 game, but it’s a 
common practice.) 

The program’s user interface 
is so intuitive as to be kind, af- 
fording you time to adjust to the 
program and enjoy learning the 
basics before it assaults you 
with complexity. And the EGA 
graphics are low-resolution but 
use spectacular color; each new 
monster or set of scenery is 
more dazzling (or gruesome) 
than the previous one. A final 
rave goes to the manual and 
Hint Book; both are well writ- 
ten, well organized, and beauti- 
fully illustrated. 

The program's tendency to 
crash when your party encoun- 
ters an avalanche seems to be its 
only bug. But I can't complain 
too much — I got to reboot; my 
characters, however, were 
killed. 

List Price: Might and Magic, 
$49.95. Him Book. $12.95. 
Requires: 256K RAM with CGA, 
5I2K RAM with EGA; two floi^y 
disk drives or a hard disk; DOS 2. 1 
or later. Copy protected. New 
World Computing Inc., P.O. Box 
2068, Van Nuys, CA 91404; (818) 
785-0519. 
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SPEAKEASY" 


Only one 

computational software 
package offers 
this much 


Comparing problem-solving packages? 
Like the knife on the left, most reaidy- 
to-use packages are designed for 
specific applications. They perform a 
narrow range of tasks well, but lack 
the versatility to tackle diverse or 
complex problems. 

An interactive 
computer tankage 

Speakeasy is an interactive computer 
language that provides virtually un- 
limited problem-solving cap^iiities 
to research scientists, [Siysicists, 
engineers, statisticians, economists 
and financial analysts worldwide. A 
vital tool in researxdi labs, universities 
and financial institutions for mote than 
20 years. Speakeasy is one of the few 
computer languages designed by its 
users. 

Prepare data, test 
hypotheses, create models 

The computational tools you need to 
ptepxare data, test hypotheses and 
create models are easily accessed by 
combining user-oriented commands 
and natural mathematic notation. 
Depending on the problem, up to 95% 



For unmatched computational tools. 


of the usual programming steps can 
be eliminated. You can concentrate 
on exploring data rather than the 
mechanics of running a computer. 

Harness the power 
of Speakeasy 

Adapt Speakea^ to your specific 
nee^ ty adding new words to its 
powerful workup vocabulary of over 
1000 words. Speidreasy is totally flex- 
ible and is extendable with subroutines 
in Speakeasy, and with Fortran. 

Speakeasy versions run on IBM 
mainframes, DEC VAX and 
MicroVAX, and all PC com- 
[>atibles. Prc^rams and data , 
are interchange- 
able between dif-j 
ferent machines. 

At just $7000 for main- 
frames, Speakea^ annual 
fees are far less than most 
other statistical software packages. No 
add-ons are needed for modeling, 
color graphics or forecasting. The 
micro version is available for $475. 

Complete interactive 
graphics are Included 

Speakea^s colorful 
interactive graphics will 
help you to visually 
analyze data and to 
instantly see the impact 



m 



of varied calculations. Explore 
numbers with XY, contour, 3-dimen- 
sional graphs and more— without ever 
leaving the prc^ram. 

Call Steve Sogar today at 1-800- 
227-1209 to discuss your problem- 
solving needs. Mainframe versions are 
available for a 2-month free trial; 
micro versions come with a 2-month 
money back guarantee. 

Ever try to uncork a bottle of wine 
with a pocket knife? Then you under- 
stand the value of having the right 
tools. For all the right computational 
tools, you need Speakeasy. 


I □ Please call to discuss my I 

probteni'Solving needs. 

□ Send more information. 

□ Bill me (475 for the micro version. 

□ MasterCard GVISA □ American Express 
# Expiration 


Name 


Title- 


Company 

Address 

City State Zip. 

Tel 


I Mail to: Steve Sogar/Strate^ Information 
I 80 Blanchard Rd., Burlington. MA 01803 


_1 


STRATEGIC INFORMATION 



80 Blanchard Road, Burlington. MA 01803 

1 - 800 - 227-1209 


(In Massachusetts: (617) 273-5500) 


Speakeasy is a registered trademark of Speakeasy Computing Corporation. IBM is a registered trademark of Intemationai 

Business Machines Corporation. DEC and VAX are registered trademarks of IXgltal Equipment Corporation. C 1987 Strategic Information 
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Take Charge of Your Cht)lcstcri)l t an givfyou a 
whui you're eolinfi. 


' iJetj/ diet, or ximpiv track 



Getting to Know Your Diet: 

A Way to Count Calories and Fat 


BY GUS VENDITTO 



When you’re trying to lose 
weight, it helps to have a gim- 
mick. Take Charge of Your 
Cholesterol might have the right 
medicine for you. It wants to 
make you more conscious ol 
your saturated fat intake, but it 
can keep labs on calories, too. 
and it may make you miserable 
enough to get you pushing away 
from the table earlier. 

The program is ba.scd on the 
\xxi\i Eater's Choice by Dr. Ron 
Goorand Nancy Gi>or and gives 
you several screens’ worth of 
lectures and dire warnings abtiut 
heavy fat intake. (Dr. Gix^r re- 
searched the relationship be- 
tween dietary fat and heart dis- 
ease for the National Institutes 
of Health.) Their philosophy is 
that reducing saturated fat in- 
take leads to lower cholesterol 
levels, and so the program aims 
to get saturated fats down to less 
than 10 percent of your daily 
diet. Many Americans take in as 
much as 30 percent of iheircalo- 
riesas saturated fat. 

And to make sure you read 
these for-your-own-good lec- 
tures. instructions for using the 
program are sprinkled through 



AFTER HOURS k 
INDEX 1 

Peak Performance: Swim 
Squeezing more out of your 
.strokes 

Might and Magic 

Fanta.sy adventure with 
graphic .surprises 
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that text and nowhere else in the 
package. But I've heard it be- 
fore and found I was able It) fig- 
ure out the dos and don'ts of this 
program without wading 
through the sermon; it's all 
menu-driven and escape re- 
versed. 1 did find that for a 
menu-driven program, it has 
one of the most cantankerous 
structures to be found any- 
where 

Easily Forgiven 

But this is a S.M.95 health main- 
tenance program, not a relation- 
al database manager, and minor 
annoyances are easily forgiven 
if the program delivers. And it 
docs. 

There are two ways to use 
Take Control of Your Cholester- 
ol: plan a daily regimen that 
meets your low-fat goals, or 
track your daily consumption. 

I preferred the latter and en- 
joyed keeping a running tally of 
the calories and fat in my fo^s. 
It determined a healthy caloric 
and saturated fat allowance for 
me (based on height, age. and 
body frame) and ran down the 
day’s harm or benefit to the 
waistline war. 

Tracking foods was tedious 
at first, but became a p]ea.sant 
routine in time: You go through 
a long list of fix)ds, mark off the 
ones you’ve eaten (or plan to), 
and then move to the daily 
schedule. When you're ready to 
insert items, the program reels 
them off and you add them at the 
right meal, selecting a portion 
two. three or four limes if need- 
ed. Calorie and fat accumula- 
tion are automatically debited to 
your account. 


The success of this kind of 
system depends on the extent of 
the database, and Take Charge 
has most foods covered. Just 
about the only food 1 couldn't 
find was mayonnaise; other pro- 
grams spend too much effort 
cataloging prepared finnls and 
forget the basics. 

If you pul yourself on a diet, 
you're Invited to use any of the 
200 recipes included, covering 
soups, entrees, vegetable dish- 
es. and desserts. If you prepare 
a recipe, simply use its database 
number when you're tallying 
your daily consumption. 

The recipes are really a bo- 
nus, but they're handy to have. 
They specialize in low-fat eat- 
ing ( margarine instead of butter. 


egg whiles instead of the whole 
egg) but the regimen is not uk> 
Spartan. 

Of course, the only service a 
program like this can provide is 
to make you aware of your di- 
et’s impact on your body. And 
when you start to see those calo- 
ries and fats add up. you're 
ready to start making the hard 
choices. 

Use it. and you'll lose. 

Lis! Price: Take Charge of Your 
Cholesterol. $34.9.S. Requires: 
256K RAM. one disk drive. DOS 
2.0 or later. Not copy protected. 
Concept Development Associates. 
45 Cordova St.. St. Augustine. FL 
32084; (9(M) 825-0220. 
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What They Don’t Tell You at Wendy’s 

Ever wonder why fast fivnl doesn't have calorics and other nutri- 
tional infonnation listed on the side of the box, the way foods 
like frozen vegetables do? Take a look at the actual numl^rs and 
you'll understand why the Colonel doesn't talk abt>ul saturated 
fat in his chicken. 

Take Charge of Your Cholesterol includes USD A figures for 
some fast foods in its caloric/saturatcd fat ctmntcr database; 
they’re enough to make you lose your appetite. A Big Mac has 
563 calories, and 155 of them are saturated fat; a Kentucky Fried 
Chicken dinner (a wing and a thigh) has 902 calories, w ith 107 
saturated fat calorics. In short: a man with a medium frame who 
ate a Big Mac. shake, and fries would consume more than his 
daily fat allowance in one meal. — Gus Vendittu 
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No other spreadsheet 
can make this statement 


Multiple type styles atul sizes. 
People know what they're 
l<x)kitiit at- immeiliately. 
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The new ergonomic design 
of the Microsoft® Mouse 


gives you a more 
comfortable way to seize 
control of your work. Or 
your company. Depending 
on your ambitions. 



Smooth, subtle butte 
can help you maste 
today’s newest progra 
like Aldus Pagemaker®, 
Microsoft Excel and 
Windows.They also make 
pleasing, productive 
sounds when pushed. 


As a result^ 
makeover, you ^ 
control the mouse witfp 
your fingertips instead' 
of the palm of your hand. 
Besides a more responsive, 
natural feel, this 
frees your palm to do 
something else. 
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Stylish plastic case 
is available in colors 
for every decor: 
white, white or white. 


Over 500,000 people 
are already living life 
hand in hand 
with a Microsoft Mouse 


Microsofl Mouse is sold in three different packages. Get the mouse with EasyCAD”or Windows 2.0 and 
PC Paintbrush’ for Windows or Mouse menus and Microsoft Paintbrush. Available in serial-PS/2« .bus.and InPort™ versions. 

The Microsoft. Mouse 

For the name of your nearest Microsoft dealer call (800) 541-1261 , Dept. E91. 

MicrtHtifiisa reuLUcrcdtraclenuirkand InRvt tsainkicmarkof MienMoft CorponitKjn.PC f^nthru&hisafVKistcrcd trademark of ZSofi Corporation. Ptiuemaker is a nmistered inidemark 
of Aldus Corporation. Iva.syC'AD isa trademark of Hvtslutton Compulinit.PS/2 isa rcKisIcied trademark of Inicmaitonal Business Machines Corporation. 


